The Birth of Ham VHF FM - The 1960s History 


Including some copies of the publications that helped get it started 


By the mid-to-late 1950s a few hams were already beginning to convert crystal-controlled commercial 
FM gear for 6 and 2 Meter operation. By 1960 it was apparent that changes in FCC regulations were 
going to make much of the FM gear in use by commercial services obsolete. High-Band gear and items 
like this Low-Band Mobile Receiver were already showing up as surplus with a glut sure to follow. 
Unfortunately, when picking frequencies for new FM nets localities were choosing frequencies 
seemingly at random leaving the gear useless when traveling. 


In the early 1960s several hams working for GE's Mobile Radio Department in Lynchburg, VA 
recognized the absurdity of this and set about to bring some standards to the frequency selection 
process. A national first-frequency of 146.94, with other channels spaced multiples of 60 KHz from it 
and a minus 600 KHz separation for the corresponding repeater input frequency were promoted for 2 
Meters. 146.94 MHz was chosen because it was the highest 60 KHz channel that Technician Class 
hams could operate on at that time as well as being closest to the original 150+ MHz operating range of 
the commercial gear. Six Meter operation was already going strong in the mid-west on 52.525 MHz 
and it was promoted as a first 6 Meter channel. 


The GE hams published mimeographed "FM Nets" and "FM News" to help spread the standards. 
Warren Middleton (SK), W4DYE (later W8CXD) - George Rose (SK), W4GCE - Seymour Paul, 
K4FSU and Tom McKee, K4ZAD were the most active in this effort. 


Despite some WBFM activity as early as the mid-1950s (Chicago, Indiana, Syracuse and perhaps 
others) page 95 of the November 1961 QST has probably the first ARRL recognition of VHF Wide- 
Band FM via converted surplus commercial gear. But, despite our continued efforts and the ever- 
increasing VHF FM activity, the ARRL was mute for all of 1962 and part of 1963. However, by 
unanimous vote at the May 1963 ARRL Board meeting the Board directed the listing of 52.525 and 
146.94 in each QST as Suggested Operating Frequencies for Wide Band FM. See the Board meeting 
minutes in the July 1963 QST, page 63. The first listing of the frequencies is on page 99 of the same 
issue. 


As FM operation spread across the country 2 Meter repeaters appeared on many 60 KHz spaced 
channels, and soon others got involved in the standardization efforts which evolved into the VHF/UHF 
band-plans in use today. 


Recently some copies of "FM Nets" and "FM News" were found and scanned. The early issues were 
composed on a typewriter and the later ones on a Teletype machine using punched tape to make typing- 
error corrections quick and to easily make the additional mimeograph masters needed for the larger 
circulation. Reproduction was by a labor intensive mimeograph process using trays of blue gel which 
would only produce a limited number of readable copies from the master. The blue print on many pages 
is quite faded and restoration efforts were not always as successful as one might desire, but here they 
are in PDF format. These documents may appear directly in your browser or as PDF downloads. 


FM Nets was the first publication in 1960. The first issue is missing. Beginning with the third issue of 
FM Nets 52.525 MHz and 146.94 MHz were promoted as first FM frequencies to be activated in new 
locales. Most of the detailed net data has been omitted from these PDFs: 


40F3 Nets 2 FM Nets 3 FM Nets 4 FM Nets 5 


Publication of FM News followed in 1962. Issue 4 is a superb remote-station and repeater dissertation 
by Warren, WADYE-W8CXD. 


FM News 1 FM News 2 FM News 3 FM News 4 FM News 5 


1961 promotional efforts also included a Why These Frequencies sheet, and two small handout sheets 
intended for distribution at club meetings and hamfests. One promoted FM, 52.525 MHz, 146.94 
MHz, and the other urged FM users to contact ARRL to get the frequencies mentioned monthly in QST. 
As noted above, by mid-1963 these efforts were successful in getting the ARRL involved in the 
standardization of VHF-FM channels. 


Hope you enjoyed this bit of Ham-Radio history. 


Tom McKee, K4ZAD 
Cary, NC 


5235- 152-162 MC. TRANSMITTER-RECEIVER Movet 4ESsIB1. 
Cover REMOVED. 


_— My first FM rig - Purdue U. 1955 - Surplus from a Chicago taxi Co. 


My unit came minus the control head and connecting cables so | converted 
it into an AC powered station rig. 


See more quality images of 1940s-50s GE Mobile Radio gear at: 


Low-Band High-Band 


Receiver 4ER-6B 


| used one of these receivers, AC powered, in my first 6M FM station. 
See more quality images of 1940s-50s GE Mobile Radio gear at: 


Low-Band High-Band 


LYNCHBURG (VIRGINIA) AMATEUR RADIO CLUB 


+O0F3 NETS 


DIRECTORY OF FIXED-FREQUENCY WIDE-BAND FREQUENCY MODULATION NETS 
Issue II November 1960 


1. The purpose of\this directory is to promote the selection of frequencies 
already in use when establishing a new network of stations using equipment 
formerly in taxicabs or police cars. PLEASE DO NOT THROW THIS INFORMATION 
AWAY. You may have no use for it at present, however, present FCC regulations 
cause much presently used equipment to be ebsolete for COMMERCIAL use by the 
end of 1963. Already this equipment is finding its way into amateur hands 

at little or ne expense, If you have no interest in this type of activity 
please pass this to someone who might be able to put it to use. 


2. Wide band FM uses fixed frequency, crystal controlled receivers and trans- 
mitters. Crystals are expensive, so it is very wise to make a good selection 
at the beginning. Once established, it is very difficult to get a net moved 
to a new channel. Thought should be given to the selection, not only in. terms 
of the local operation, but in the light of frequencies used within reasonable 
driving distances since usually over half of the units are mobiles. Multi- 
frequency operation is usually possible with simple modifications. This allows 
the use of 2,3, or more frequencies within reasonable limits ( 280 ke on six, 
720 ke on two ) without problems of power output/tube dissapation and loss of 
receiver sensitivity. Even though: multi-frequency operation is possible, it 
is highly suggested that the primary channels listed below be the channel with 
the most activity due to the roving mobile passing through your area. 


3. SUGGESTED FREQUENCIES: We heartily suggest the use of a frequency that is 
already in significant use. For six meters, 52.525 mc is by far the leader in 
‘use. It is. believed that there are as many stations on this frequency as there 
are on all other six meter FM frequencies combined, It is presently used in 
at least 9 states and is spreading rapidly. Front end overloading of TV rece- 
ivers on Channel 2 is minimized by use of this frequency. The second choige 
would be a presently used channel in the RACES segment ( 53.35-53.75 ). For 
two meters, where there are few TVI problems, there are primary channels in 
both RACES segments. In the lower segment ( 145.17-145.71 ) the primary chan- 
nel is 145.26 mc. In the upper segment ( 146.79-147.33 ) the primary channel 
is 147.30 mc. It is well worthy of note that Technicians and Novices can 
operate on 145.26 since it is within their 145-147 requirement, In the 
unlikely event of new channels being established it is suggested that they be 
placed at multiples of 40 ke on six meters and 60 kc on two meters from the 
above listed primary channels. ( Example: 53.60, 53.64, 145.26, 145.50 } 

Give your frequency wide publicity ( be sure we get it for the next issue ). 


4, Deviation: We suggest + or— 15 kc, as this is the amount for which the 
equipment was designed, 


5. The authors/editors ( K4ZAD, W4DLA, W4DYE, W4PDX) accept no responsibility 

for the accuracy or completea&ess of the information in this directory. We would 
appreciate any corrections or additional data. Please send to T. A. McKee, K4ZAD, 
508 Oakridge Blvd., Lynchburg, Virginia. It is expected that Issue III will 
published about May 1961, however, information should be sent as soon as possible. 
This directory may be reproduced without further permission, however, credit 
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Listing of a city in CAPITAL LETTERS indicates that this frequency has more 
extensive amateur use in that area, whereas listing in small letters indicates 
that the use of the frequency in that area is more limited or for a specific 
purpose, such as nets between CD control centers, so-called private channels, etc, 


In some areas two frequencies are used together so that a well located base 
station may, if it chooses, repeat the signals on one frequency on the other 
frequency so as to extend the overall range. In this type of system use is made 
of single frequency receivers and two frequency transmitters so that mobiles may 
talk directly or with the aid of the repeater, In this listing the frequency 
upon which the mobile transmits but does NOT listen is indicated thusly: " (Rpt Revr 
to me) " 


2 t 


52.525 mc | OLD GREENWICH, CONN. 2 
GREATER CHICAGO, ILL. 6 W9QBH 
ANGOLA, IND. 15 Kicmt /9 
ELKHART, IND. 3 K9DOF 
FORT WAYNE, IND. 20 W9PRO 
HUNTINGTON, IND. 5 W9 INV 
INDIANPOLIS, IND. 25 WOKYU 
CEDAR RAPIDS, IOWA ? 2 
LAFAYETTE, IND. 10 WOKRE 
BATTLE CREEK, MICH. ? K8G0Q 
BENTO HARBOR, MICH. 5 K8JMA 
KALAMAZOO, MICH, 16 K8AF J 
GREATER ST. LOUIS, Mo. 3 W@PYS 
KENTON, OHIO 2 K8ANT 
SALT LAKE CITY, UTAH ? ? 
LYNCHBURG, VIRGINIA 6 W4DYE 
RICHMOND, VIRGINIA 8 W4DXC 
52.530 CLEVELAND, OHIO 7 W8AZO Exact frequency unknown& may 
move to 52.5257 
52.580 SYRACUSE, N.Y. 7 K2KZL (see also 53.75) 
TROY, N.Y. 14 W2KLZ " 
PROVIDENCE, R.I. 4 2 
Lynchburg, Va. 3 W4DYE Little Use 
52.640 Kalamagoo, Mich. 2 KSAFJ Second Channel 
Angola, Ind. 2? Kicmr/9 ¥ " 
53.000 SAN ANTONIO, TEXAS 9 W5LVE 
53.098 Portland, Ore. 2 W7VS Point-to-Point 
Seattle, Wash. 2 W/7FNO " bi 
53.290 | OLYMPIA, WASH. 63 | W7UVH 
53.440 ‘Onondaga County, N Y 12 K2JIM cD 
53.480 AUBURN, N.Y. 2 K2AIV cD 
_ 53.560 Milwaukee, Wisc. 8 2 ei) 
53.600 “LOUISVILLE, KY. 20 W4BAZ 
DUPAGE COUNTY, ILL. 2 2 


Onondaga County, N.Y. 8 K2ITM CD. Second Channel 


144.70 
145.17 
145.20 


145.26 


145.32 
145.35 


145.38 
145.44 


145.50 


145.53 
145.59 
145.68 


State of Ohio 
MINNEAPOLIS, MINN. 
Portland, Ore. 


Milwaukee, Wisc. 


Syracuse, N.Y. 
Troy, N.Y. 


| Seattle, Wash. 


Portland, Ore. 


State of Ohio(Westerville) 


SAN ANTONIO, TEXAS 
LONGMONT, COLO. 
BALTIMORE, MD. 
DETROIT, MICH. 
Cleveland, Ohio 


LYNCHBURG, VIRGINIA 
SYRACUSE, N.Y. 
COLUMBUS, OHIO 
WORTHINGTON, OHIO 
WESTERVILLE, OHIO 
WASHINGTON, D C AREA 
NORFOLK, VA 
AMHEARST, VA 


| ROANOKE, VA 


DETROIT, MICH. 
OTTAWA COUNTY, OHIO 


Baltimore, Md 


Birmingham, Ala. 
Milwaukee, Wisc 


TOLEDO, OHIO 
BOISE, IDAHO 


MEMPHIS, TENN. 
Milwaukee, Wisc. 


Milwaukee, Wisc 
OTICA, NY 
Lynchburg, Virginia Area 


Amherst,Va 
Roanoke, Va. 


W2SSL 


W4DYE 
W4MXH 


see 145.26 


NOTES 


State CD Control Net 


Point-to-point net 
cD 


(Rpt Revr to 52.58 mc) 
(Rpt Revr to 52.58 mc) 


DX 
RACES 


State CD 


cD 
cD 
(see also 145.68 mc) 


cD 
State CD 


(see also 145.68) 
(see also 145.68) 


RACES 


cD 


cD 
cD 


CD Portable Units 
cD 
cD 


(Rpt Revr to 145.26 mc) 


146.76 


146 .82 


146.88 


146.90: 


146 .94 


146.97 


146.98 
147.00 
147 .06 


147.18 


147.24 


147.30 


147 .40 
147 .50 
147.60 


147.70 
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# of 
CALLS |LIAISON NOTES 
110 | W7YKA 


LOCATION 
SEATTLE, WASH. 
Boise, Ida. 
COQOUILLE , ORE. 
Los Angeles, Calif 
San Diego, Calif 


Seattle, Wash. 


Seattle, Wash. 


, QUINCY, ILL. 


Toledo, Ohig 


CHICAGO,ILL. AREA 

ANNE ARUNDEL COUNTY ,MD. 
Seattle, Wash. 
Milwaukee, Wisc. 


Chicago, Ill. 
DALLAS, TEXAS 


ROANOKE, VA. 
Milwaukee, Wisc. 
Chicago, Ill. 


( CHICAGO AREA ) 
Pittsburg, Pa. 
Milwaukee, Wisc. 


CHICAGO SUBURBS 
Cleveland, Ohio 
St. Louis, Mo. 


CHICAGO ILL. AREA 
NORTHWESTERN INDIANA 
CENTRAL INDIANA 
LOUISVILLE, KY. 
Detroit, Mich. 
Columbus , Ohio 

St. LOUIS ,MO. 
Cleveland, Ohio 

Anne Arundel Connty Md. 
Appleton, Wisc 
CHAMPAIGN, ILL 


Chicago I11. 
CHICAGO, ILL. 


Chicago, Ill 
PORTSMOUTH, VA 


Chicago, Ill 


RACES 


RACES 


CD Portable Units 
CD Control Center Net 
Proposed move from 147.50 


CD Portable Units 
@ 


CD Control Center Net 
RITY 


RACES 


CD/Public Serv Interconnect 


CD Control Center Net 
CD Portable Units 


May move to 147.18 


May move to 145.26 


RTIY 


FM NETS 


DIRECTORY OF FIXED FREQUENCY WIDE-BAND IFREQUENCY MODULATION AMATEUR NETWORKS 
Issue 3 June 1961 


I,. The purpose of this directory is to promote the selection of frequencies 
already in use when establishing a new network of stations using equipment 
formerly in -taxicabs or police cars. PLEASE DON'T THROW THIS INFORMATION 
AWAY. You may have no use for it at present, however, present FCC regulations 
cause much presently used equipment to be obsqlete for commercial use by the 
end of 1963. Already this equipment is finding its way into amateur hands at 
little or tio expense. If you have no interest in this type of activity please 
pass this to someone who might be able to put it to use. 


2. Wide-band FM uses fixed frequency crystal controlled receivers and transmitters. 
Crystals are expensive, so it is very wise to make a good selection at the 
beginning. once established, it is very difficult to get a net moved to a new 
channel. Thought should be given to the selection, not only in terms of local 
operation, but in the light of frequencies used within reasonable driving dist- 
ances since usually over half of the units are mobiles. Multifrequency operation 
is usually possible with simple modifications. This allows the use of 2, 3, or 
more frequencies within reasonable limits (280 kc on six, 720 ke on two) without 
problems of power output/tube dissapation and loss of receiver sensitivity. 


3. SUGGESTED FREQUENCIES: 
On six we heartily suggest the use of 52.525 Mc. 
This frequency is by far the leader in usage. 


NATIONAL WIDE-BAND FM It is believed that there are as many stations 
CALLING AND WORKING on this frequency as there are on all other six 
FREQUENCIES meter FM frequencies combined. It is presently 
used in at least 12 states and is spreading 
52.525 Mc 146.94 Mc rapidly. Front end overloading of TV receivers 


on Channel 2 is minimized by the use of this 
frequency. Other suggested six meter channels are 
as follows: 52.64 Mc for the second channel, 52.72 Mc for the third channel, and 
52.60 Mc for FM audio shift RTTY as is presently used in-several areas. For two 
meters, it is increasingly apparent to the editors of this directory that the 
people starting new FM nets are generally picking frequencies in the region just 
below 147 mc. Their reasoning is sound, as these frequencies are within the RACES 
band and also in the Technician(& Novice) segment. In order to promote a realistic 
national two meter FM frequency we are suggesting the use of 146.94 Mc as a national 
FM Calling ( & Working in single frequency areas) frequency. Although we in the 
Lynchburg,Va. area have over 225 crystals for our 145 Mc frequencies, we urge that 
new nets pick 146.94 kc as their first activated frequency, and that existing nets 
pick 146.94 as a second frequency where technically possible. ALL NETS on two 
should equip at least one station on 146.94 mc for the roving mobiles. It will be 
noted that 146.94 is in keeping with the desire of placing channels on 60 ke incre- 
ments in the 146.76 to 147.30 range. PLEASE NOTE that we are NOT suggesting an all 
encompassing change of crystals to go to the new frequency, we are only asking that 
existing nets actively support the use of this frequency by picking it as a second 
channel and by cooperating in an effort to obtain its listing in QST & CQ as a nat- 
ional FM frequency as shown in the box above and explained in the next paragraph. 
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4. QST & CQ LISTING OF NATIONAL FM FREQUENCIES. By cooperation of the present 

FM users, we should be able to obtain the listing of national FM calling and 
working frequencies ( one in each band). The main advantage of this is a 

monthly reminder of suggested FM frequencies to persons just becoming interested 
in FM in a new area. This listing would be similar to the RITY listing now 
carried in the Operating News section of QST. WRITE YOUR ARRL DIRECTOR, ARRL HQ, 
& EDITOR OF CQ SUGGESTING THAT 52.525 & 146.94 BE LISTED AS THE NATIONAL FM 
CALLING & WORKING FREQUENCIES. Individual letters or cards are better than group 
letters or petitions. Remember, that only by cooperation can we obtain a listing 
of this type as we understand that ARRL will not list any frequency unless there 
is almost unanimous agreement as to the frequency tq.be listed. If very many cards 
are received by ARRL suggesting other frequencies they will not list ANY FM freq- 
uency. This will injure ham FM in the long run. Although the picture looks 
bright on six, it will take some time to achieve a-truly nationwide two meter FM 
frequency, both designated and used, however now is the time to get it designated 
so that new nets can get started on it and thus making the transistion as painless 
as possible. 


5. Listing of a city in CAPITAL LETTERS indicates that this frequency has more 

extensive general amateur usage in that area, whereas listing in small letters indicates 
that the use of the-frequency in that area is more limited or for a specific 

purpose, such as nets between CD control centers, so-called "private channels", etc. 


6. This directory is automatically sent to all liaison stations. In return, we 
expect the listed liaison to keep us posted on the status of FM activity in his 
area. If we do not receive information from a given liaison, we will attempt to 
locate a new liaison in that area. 


7. DEVIATION: Although it appears nearly everyone is using 15 kc deviation, we 
felt that we should mention it for the record. 


8. AREA CONCEPT: Since radio signals dont recognize political subdivisions and 
extend over a general area, we have attempted to list activity on an area basis. 
For example, we do not list surburbs unless there is no similar activity in the 
nearby major city. Arbitrarily we have selected about 25 to 40 miles as a radius 
limit to an area for the purposes of this list. Naturally there are exceptions 

to be found. Please try to report activity on this basis. 


9. The authors/editors ( K4ZAD, W4DYE, & W4PDX) accept no responsibilty for the 
accuracy or completeness of the information in this directory. We would appreciate 
any corrections or additional data. Please sénd to T. A. McKee, K4ZaD, 1306 Grove 
Road, Lynchburg, Va. ( NOTE NEW ADDRESS) The printing of this directory ig thru 
the courtesy of K9DOF in Elkhart, Ind. It is expected that issue IV will be 
published about Jan. 1962, however information should be sent as soon as possible. 
This directory may be reproduced without further permission. 


10. REPEATERS: In some areas two frequencies are used together so that a well 
located base station may, if it chooses, repeat the signals on one frequency on 
the other frequency so as to extend the overall range. In this type of system 

use is made of single frequency receivers and two frequency transmitters so that 
mobiles may talk directly or with the aid of the repeater. In this listing the 
frequency upon which the mobile transmitts but does NOT listen is indicated thusly: 
"Rpt Revr to = Mc. 


The five pages of net data which followed are omitted 


FM NETS 
NATIONAL WIDE-BAND FM -- THE BOX SCORE -- 


CALLING oe A DIRECTORY OF FIXED FREQUENCY NUMBER OF STATES ON 
FREQ WIDE-BAND FREQUENCY MODULATION 52.525 Me 146.9) Mc 


52.525 Me 146.94 Mc AMATEUR NETWORKS — 23 15 
ISSUE 4 —- JULY 1962 


.. PURPOSE: The purpose of this directory is to promote the orderly selection of freq- 
uencies when establishing a new network of amateur stations using equipment formerly in 
taxicabs or police cars. 


2. GENERAL: Wide-band FM uses fixed frequency, crystal controlled, receivers and Xmtrs. 
Crystals are expensive, so it is very wise to make a good frequency selection at the be- 
ginning. Once established it is difficult to get.a net moved to a new cHannel. Thought 
should be given to the selection, not only in terms of local operation, but also in the 
light of frequencies used within reasonable driving distances since usually over half of 
the units are mobiles. Multifrequency operation is usually possible with simple modifi- 
cations. This allows the use of 2, 3, or more frequencies within reasonable limits (280 
Ke on six, 720 Ke on two) without problems of power output /tube dissipation and loss of 
receiver sensitivity. . Somewhat greater spacings are possible if you are willing to accept 
the small losses in performance. 


3. NATIONAL CALLING AND WORKING FREQUENCIES FOR FM: Usage of 52.525 Mc and 146.94 Mc as 
common national FM channels is picking up. In order to achieve a truly nationwide status 
for these frequencies, new nets should pick these frequencies as their first activated 
frequencies and all stations presently using FM should plan on eventually adding these 
frequencies to their units as second channels etc. Of course these National Wide-Band FM 
Calling and Working Frequencies will probably be used in different manners in different 
areas. Ina large metropolitan area with over a hundred mobiles they may be calling freq- 
encies only, with stations switching to other channels for working. In a small town with 
only 5 or 10 units they will probably be the only channels in use. In areas with 15 to 
90 units they may be used as calling and short conversation frequencies with stations 
switching to other channels for longer conversations and rag chews. Correspondence from 
the ARRL indicates that they are aware of the growth of FM and are considering the listing 
in QST each month of 146.94 and 52.525 Mc as nationwide FM frequencies. If you have not 
written to the ARRL (W1BDI) in support of the listing of these frequencies in QST please 
do so. Your letter is important. 


4, SELECTION OF OTHER FREQUENCIES: In most areas the National Wide-Banad FM Calling and 
Working Frequencies are not going to be sufficient to carry all the traffic which FM will 
carrying in a few years. In these areas other channels are going to have to be selected 
and used in order to provide a workable FM system for the area. It is important that we 
begin following a frequency channelizing plan which will allow the maximm number of. chan- 
nels within the frequency switching range of the equipment. If this is not done we are 
soon going to find that the demand for channels exceeds the available spectrum space, 

Here we can take advantage of the experience of the commercial users of FM equipment. The 
old wide band commercial FM systems used 40 Ke. channel spacing on frequencies near 6M 
and 60 Ke. channel spacing of frequencies near 2M. It is true that some of the very old 
gear which hams are using will not work adequately at these spacings » and also that some 
of the newer gear may be bothered by an occasional squelch opening (particularly if mod- 
ulation limiters are not used in the Xmtrs) at these frequency spacings. For these rea- 
sons only every other 40 Ke. (6M) or 60 Ke. (2M) channel should be used in any given area. 
This will allow us to come back later and fill in the usused channels as the demand for 
channels grows and as the general run of FM equipment in ham service improves. Some areas 
have been following frequency usage plan like this for several years, and it is these 
channels which we are suggesting here. Uniform channel spacing is maintained except be- 
tween 52.525 and 52.56 where the spacing is only 35 Ke. In this directory these suggested 
channels are shown in bold print for frequencies near 146.94 and 52.525 Mc. 


FM NETS ISSUE 4 JULY 1962 


FM NETS is published approximately once each year by K4ZAD, W4DYE & K4FSU. 
The printing of this issue of FM NETS is thru the courtesy of W4#BLD in 
Waynesboro, Va. Every attempt is made to make the information given as 
accurate and as complete as is possible, However, the authors/editors 
accept no responsibility for errors or omissions. We would appreciate 
.any corrections or additional data. All mail for this publication should 
be sent to: T. A. McKee, K4¥ZAD, 1306 Grove Rd., Lynchburg, Va. (Phone- 
239-5002) This directory may be reproduced without further permission. 


5. STANDARDS: The use of 15 Ke deviation and vertical antennas for Ham FM has become so 
universal that they should be considered to be standards for Ham FM systems. 


6. REPEATERS: In some areas two frequencies are used together so that a well located 
base station may, if it chooses, repeat the signals on one frequency on the other freq- 
uency so as to extend the overall range. In this type of system use is made of single 
frequency receivers and two frequency transmitters so that mobiles may talk directly or 
with the aid of the repeater. In this listing the frequency upon which the mobile trans- 
mitts but does NOT listen is indicated thusly: Rpt Revr to Me, 


7. -METHOD OF LISTING: At the urging-of several of you who have written us, we are chang- 
ing the method of listing activity in this directory from the area method, which we have 
previously used, to a system which will list the largest city with activity within a given 
county. Only one city per county will be listed for a given frequency. If you are a 
liaison station please try to report activity by counties. Of course, we would also ap- 
preciate hearing about any FM activity which you may know of in areas other than your own. 
The listing of a city in CAPITAL LETTERS indicates that this frequency has more extensive 
general amateur usage in that area, whereas listing in small letters indicates that the 
use of the frequency in that area is more limited or for a specific purpose, such as nets 
between CD control centers, so-called "private channels", etc. 


8. RECIPROCITY: This directory is automatically sent to all liaison stations. In return 
we expect the listed liaison to keep us posted on the status of FM activity in his area. 
If we do not receive information from a given liaison, we will attempt to locate a new 
liaison in that area. 


9. ADDITIONAL COPIES: Additional copies of this directory may be obtained by writing to 
the address shown in the box above. Please enclose postage to cover your request. A stamped, 
self-addressed, business size envelope is fine for a single copy. 


10. FM NEWSLETTER: K4FSU is planning to publish a bimonthly FM newsletter. This newslet- 
ter will serve.as a means of exchanging technical and nontechnical information on hamband 
FM. Included from time to time will be corrections and additions to this directory. The 
newsletter will consist mainly of letters, articles, etc. submitted by you. If it is pos- 
sible for you to do so please submit your material for the FM News on RTTY tape. This will 
allow us to cut a hecto master directly from your tape and will save us much work in getting 
the bulletin out. No payment will be made for anything published in the FM News. ‘The first 
issue will be published in a couple of months. The subscription rate is 25¢ for the first 

6 issues. Subscriptions and all correspondence for the FM News should be sent to: Seymour 
Paul Jr., K4FSU, Rt. 2, Waterlick Rd., Lynchburg, Va. 


11. CONVERSION BOOK: The first conversion book covering Ham FM gear has recently been 
completed by K90JV and K9YHQ. This book'is mentioned here because it is the first of its 
kind. The book covers Motorola 2 Meter gear only. The information presented is quite 
complete, and the book includes schematics of many of the older Motorola chassis. ‘The 
price is $1.75. The book is available from J.S. Aagaard, c/o Electrical Engineering Dept., 
2145 Sheridan Rd., Evanston, Ill. 


The 11 pages of net data which follow are omitted 


ARXXAXKAXARAKKAARARAKARAK XKAXXXXKAKAXRKAXXXKKXEXXXKK 
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X - FM NETS - 

X NATIONAL WIDE-BAND FM X mavens X --- THE BOX SCORE --~ X 
K CALLING AND WORKING X A DIRECTORY OF FIXED X NUMBER OF STATES ON X 
x FREQUENCIES XK FREQUENCY WIDE~BAND X 52.525 MC 146.94 MC X 
X 52,525 MC. 146.94 MC K FM AMATEUR NETWORKS X 33 a7 X 
x | X ISSUE 5 - MARCH 1964 X X 
XXXAXXAXXAXKXXKAKXXXXAKAKK KX XXKXXKKK XXXXXXKXKAAAK KK 


i. PURPOSE: THE PURPOSE OF THIS DIRECTORY IS TO PROMOTE THE ORDERLY 
SELECTION OF FREQUENCIES WHEN ESTABLISHING A NEW NETWORK OF AMATEUR STA~ 
TIONS USING EQUIPMENT FORMERLY IN TAXICABS OR POLICE CARS. A SECONDARY 
PURPOSE IS TO PROVIDE THE TRAVELING OR DXING HAM WITH INFORMATION ON 

_ JHE USE OF VHF FM IN AREAS OTHER THAN HIS OWN, ; 


2. GENERAL: WIDE-BAND FM USES FIXED FREQUENCY, CRYSTAL CONTROLLED, 
RECEIVERS AND XMTRS. CRYSTALS ARE EXPENSIVE, SO IT IS VERY WISE TO MAKE 
A GOOD FREQUENCY SELECTION AT THE BEGINNING, ONCE ESTABLISHED IT IS 
DIFFICULT TO GET A NET MOVED TO A NEW CHANNEL. THOUCHT SHOULD BE GIVEN 
TO THE SELECTION, NOT ONLY IN TERMS OF LOCAL OPERATION, BUT ALSO IN THE 
LIGHT OF FREQUENCIES tISED WITHIN REASONABLE DRIVING DISTANCES SINCE 
—YISUALLY OVER HALF OF THE UNITS ARE MOBILES. . MULTI FREQUENCY OPERATION 
IS USUALLY POSSIBLE WITH SIMPLE MCDIFICATIONS, THIS ALLOWS THE USE OF 
2, 3, OR MORE FREQUENCIES WITHIN REASONABLE LIMITS (280 KC ON SIX, 729 
KC ON TWO) WITHOUT PROBLEMS OF POWER CiITPIT/TUBE DISSIPATION AND LOSS OF 
RECEIVER SENSITIVITY. SOMEWHAT. GREATER SPACINGS ARE POSSIBLE IF YOU ARE 
WILLING TO ACCEPT THE SMALL LOSSES IN PERFORMANCE. : 


3. NATIONAL CALLING AND WORKING FREQUENCIES FOR FMs USAGE OF 52.525 MC 
AND 146.94 MC AS COMMON NATIONAL FM CHANNELS IS RAPIDLY PICKING UP. THE 
FM FREQUENCY LISTING IN QST IS HELPING GREATLY HERE. IN ORDER TO ACHIEVE 
A TRULY NATIONWIDE STATUS FOR THESE FREQUENCIES, NEW NETS SHOULD PICK 
THESE FREQUENCIES AS THEIR FIRST ACTIVATED FREQUENCIES AND ALL STATIONS 
PRESENTLY USING FM SHOULD PLAN ON EVENTUALLY ADDING THESE FREQUENCIES TO 
THEIR UNITS AS SECOND CHANNELS ETC. OF COURSE THESE NATIONAL WiDE-BAND 
FM CALLING AND WORKING FREQUENCIES WILL PROBABLY BE USED IN DIFFERENT 
MANNERS IN DIFFERENT AREAS, IN A LARGE METROPOLITIAN AREA WITH OVER A 
HUNDRED MOBILES THEY SHOULD BE CALLING FREQUENCIES ONLY, WiTH STATIONS 
SWITCHING TO OTHER CHANNELS FOR WORKING. IN A SMALL TOWN WITH ONLY 5 OR 
1g UNITS THEY WILL PROBABLY BE THE ONLY CHANNELS IN USE. IN AREAS WITH 
15 TO 5@ UNITS THEY MAY BE USED AS CALLING AND SHORT CONVERSATION FREQ- 
WENCIES WITH STATIONS SWITCHING TO OTHER CHANNELS FOR LONGER CONVERSA~ 
TIONS AND RAG CHEWS. 


4e SELECTION OF OTHER FREQUENCIES: IN MOST AREAS THE NATIONAL WIDE-BAND 
FM CALLING AND WORKING FREQUENCIES ARE NOT GOING TO BE SUFFICIENT TO 
CARRY ALL THE TRAFFIC WHICH FM WILL BE CARRYING IN A FEW YEARS, IN THESE 
AREAS OTHER CHANNELS ARE GOING TO HAVE TO BE SELECTED AND USED IN ORDER 
TO PROVIDE A WORKABLE FM SYSTEM FOR THE AREA. iT IS IMPORTANT THAT WE 
BEGIN FOLLOWING A FREQUENCY CHANNELIZING PLAN WHICH WILL ALLOW THE MAX- 
IMUM NUMBER OF CHANNELS WITHIN THE FREQUENCY SWITCHING RANGE OF THE 
EQUIPMENT. IF THIS IS NOT DONE WE ARE SOON GOING TO FIND THAT THE DEMAND 
FOR CHANNELS EXCEEDS THE AVAILABLE SPECTRUM SPACE. HERE WE CAN TAKE 
ADVANTAGE OF THE EXPERIENCE OF THE COMMERCIAL USERS OF FM EQUIPMENT. 

THE OLD WIDE BAND COMMERCIAL FM SYSTEMS USED 4@ KC CHANNEL SPACING ON 
FREQUENCIES NEAR 6M AND 6@ KC CHANNEL SPACING ON FREQUENCIES NEAR 2 Mo 

IT IS TRUE THAT SOME OF THE VERY OLD GEAR WHICH HAMS ARE USING WILL NOT 
WORK ADEQUATELY AT THESE SPACINGS, AND ALSO THAT SOME OF THE NEWER GEAR 
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FM NETS ISSUE 5 MARCH 1964 
FM NETS IS PUBLISHED APPROXIMATELY ONCE A YEAR BY K4&ZAD, 
K4FSU, & WADYE. EVERY ATTEMPT IS MADE TO MAKE THE INFOR- 
MATION GIVEN AS ACCURATE AND AS COMPLETE AS IS POSSIBLE. 
HOWEVER, THE EDITORS ACCEPT NO RESPONSIBILITY FOR ERRORS 
OR OMISSIONS. WE WOULD APPRECIATE ANY CORRECTIONS OR AD- 
DITIONAL DATA. MAIL ADDRESS: T. A. MCKEE, K&ZAD, 1306 
GROVE RD.» LYNCHBURG, VA. 24502 (PHONE 793~239-5g92) THIS 
DIRECTORY MAY BE REPRODUCED WITHOUT FURTHER PERMISSIGN. 
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MAY BE BOTHERED BY AN OCCASIONAL SQUELCH OPENING (PARTICULARLY IF MOD~ 
ULATION LIMITERS ARE NOT USED-IN THE AMTRG) AT THESE FREQUENCY SPACINGS. 
FOR THESE REASONS ONLY EVERY OTHER 4@ KC (6M) OR 6@ KC (2M?) CHANNEL 
SHOULD BE: USED IN ANY GIVEN AREA. THIS WILL ALLOW US TO COME BACK 

LATER AND FILL IN THE USUSED CHANNELS AS THE DEMAND FOR CHANNELS GROWS 
AND AS THE GENERAL RUN OF FM EQUIPMENT IN HAM SERVICE IMPROVES. SOME 
AREAS RAVE BEEN FOLLOWING A FREQUENCY USAGE PLAN LIKE THIS FOR SEVERAL 
YEARS, AND IT IS THESE CHANNELS WHICH WE ARE SUGGESTING HERE. UNIFORM 
CHANNEL SPACING IS MAINTAINED EXCEPT BETWEEN 52.525 AND 52.56 MC. IN 
THIS DIRECTORY THESE SUGGESTED CHANNELS ARE SHOWN BY THE $ SYMBOL FOR 
FREQUENCIES NEAR 146.94 AND 52.525 MC. POPULAR FREQUENCIES ON THESE 
CHANNELS ARE AS FOLLOWS: 52,525, 52.6@€6M RITY),4 52.645 S2a72, 1h6.54 
(RPT. RCVR. TO 146,76 OR 146,94), 146.70¢2M RTTY), 146, 76(WEST), 146.94, 
& 146. 39(MIDWEST). 


5, 4&5Q MC FREQUENCIES: THE USE OF FREQUENCIES IN THE 449-45@ MC REGION 
FOR GENERAL NET TYPE ACTIVITIES IS GROWING, AND WE HAVE HAD SEVERAL 
REQUESTS FOR FREQUENCY INFORMATION. 448.8. 449.905 449410, & 449.56 ARE 
IN USE AT THIS TIME. PERHAPS ig@g@ KC CHANNELS WOULD BE A GOOD CHOICE IN 
THIS BAND. THIS WOULD MAKE ALL THE ABOVE FREQUENCIES FALL ON CHANNELS. 
WE BELIEVE THAT IT IS A LITTLE EARLY TO PICK A NATIONAL FREQUENCY FOR 
THIS BAND, BUT THOUGHT SHOULD BE GIVEN TO KEEPING IT A LiTTLE LOWER IN 
THE BAND TO PERMIT TWO FREQUENCY OPERATION ON EITHER SIDE OF IT. SOME= 
THING LIKE 448.90 OR 448.5@ MIGHT BE GOOD? COMMENTS ON THIS ARE WELCOME. 


& STANDARDS: THE USE OF 15 KC DEVIATION (MAXIMUM) & VERTICAL ANTENNAS 
FOR HAM FM HAVE BECOME SO UNIVERSAL THAT THEY SHOULD BE CONSIDERED TO BE 
_ STANDARDS FOR HAM FM SYSTEMS. 


4, REPEATERS: IN SOME AREAS TWO FREQUENCIES ARE USED TOGETHER SO THAT A 
WELL LOCATED BASE STATION MAY. IF IT CHOOSES, REPEAT THE SIGNALS ON ONE 
FREQUENCY ON THE OTHER FREQUENCY SO AS TO EXTEND THE OVERALL RANGE. IN 
THIS TYPE OF SYSTEM USE IS MADE OF SINGLE FREQUENCY RECEIVERS AND TWO 
FREQUENCY TRANSMITTERS SQ THAT MOBILES MAY TALK DIRECTLY OR WITH THE AID 
OF THE REPEATER. IN THIS LISTING THE FREQ. UPON WHICH THE MOBILE TRANS- 
-MITS BUT DOES NOT LISTEN IS INDICATED THUSLY: RPT RCVR TO XEA.XK MC. 


8, METHOD OF LISTING: THIS DIRECTORY ATTEMPTS TO LIST THE LARGEST CITY 
WITH ACTIVITY WITHIN A GIVEN COUNTY. ONLY ONE CITY PER COUNTY WILL BE 
LISTED FOR A GIVEN FREQUENCY. IF YOU ARE A LIAISON STATION PLEASE TRY 
TO REPORT ACTIVITY BY COUNTIES. OF COURSE, WE WOULD ALSO APPRECIATE 
HEARING ABOUT ANY FM ACTIVITY WHICH YOU MAY KNOW OF IN AREAS OTHER THAN 
YOUR OWN, THE PERSON SENDING US THE LATEST INFORMATION 15 GENERALLY 

_ LISTED AS THE LIAISON STATION. (CONTINUED ON PAGE 17) 
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FREQ MC 8 LOCATION : NR OF 3 LIAISON H NOTES 


CALLS 
147.33 MC VANCOUVER,BC. CAN. 72? VE2IR 
VICTORIA, BoC. CAN. ? 2 
147.35 MC LOS ANGELES, CAL. g KSUIG 
147.49 MC CHICAGO, ILL. 67 K90u¥ 
DETROIT, MICH. 2 2 RITY 
147042 MC LOS ANGELES, CAL. 7? WAGEJ! SEE ALSO 146,94 
147.50 MC CHAMPAIGN, ILL. a g 
CHICAGO, ILL. | 199?  W9LLZ 
CEDAR RAPIDS,IOWA 9 WeGQLtt SECOND CHANNEL 
DES MOINES, IOWA 6 W@and cD 
147,60 MC CHICAGO, ILL. z K90SV 
147.70 MC CHICAGO, ILL. 12 K90JV RITY LITTLE USE 
147.71 MC SAN JOSE, CAL. i WAGYCZ “SEE ALSO 146.85 
147,85 MC VACAVILLE, CAL. 157 W6IlJY SEE ALSO 144.290 
147.96 MC  HAMILTON,ONT. CAN, 25 VEZEWW NOT USABLE IN USA 


cS See oS a wep ewe SS Se SS SSS ESSE EB STK SSS SS SEV HT SSE SS SST Eee Se 


9, RECIPROCITY: THIS DIRECTORY 1S AUTOMATICALLY SENT TO ALL LIAISON 
STATIONS. IN RETURN WE EXPECT THE LISTED LIAISON TO KEEP US POSTED ON 
THE STATUS GF FM ACTIVITY IN HIS AREA. IF WE DO NOT RECEIVE INFORMATION 
FROM A GIVEN LIAISON, WE WILL TRY TO LOCATE A NEW LIAISON IN THAT AREA} 


ig. ADDITIONAL COPIES: A FEW ADDITIONAL COPIES OF THIS DIRECTORY MAY BE 
OBTAINED BY WRITING TG THE ADDRESS SHOWN IN THE BOX ABCVE. PLEASE EN~ 
CLOSE POSTAGE TO COVER YOUR REQUEST. A STAMPED, SELF-ADDRESSED, BUSINESS 
SI7E ENVELOPE 1S FINE FOR A SINGLE COPY. If FIRST CLASS MAILING IS DE- 
SIRED 1@ CENTS POSTAGE IS NECESSARY. THE TELETYPE TAPES FOR THIS DIR- 
ECTORY ARE AVAILABLE TO ANYONE WHO WILL PAY THE POSTAGE AND WHO WILL RE~ 
TURN THEM WITHIN 3@ DAYS. USING THESE TAPES TO MAKE YOUR OWN HECTO 
MASTERS IS STRONGLY SUGGESTED TO THOSE WHO WANT MORE THAN A FEW COPIES. 


tl, FUTURE ISSUES OF FM NETS: DUE TO THE RAPIDLY GROWING NUMBER OF 
LISTINGS FUTURE ISSUES WILL HAVE TO BE SOMEWHAT DIFFERENT, IN FACT, 
WITHOUT YOUR COOPERATION THERE WILL BE NO FUTURE ISSUES, VOLUNTEERS 

ARE NEEDED FOR STATE AND/OR AREA COORDINATORS, VOLUNTEERS PLEASE WRITE) 
THERE ARE SIMPLY TOO MANY LIAISON STATIONS FOR THE EDITORS TO CONTACT 
WHEN DATA iS NEEDED. ALSO IT IS DIFFICULT FOR US TO RESOLVE THE DIF~ 
FERENCES IN THE DATA WHICH WE RECEIVE AS WE ARE SO FAR FROM SOME OF THE 
AREAS IN QUESTION, FOR THESE REASONS THE ACCURACY OF THIS ISSUE IS 
PROBABLY LESS THAN PREVIOUS ISSUES, UNLESS MANY VERY STRONG OBJECTIONS 
(WITH GOOD REASONS) ARE RECEIVED FUTURE ISSUES WILL LIST ONLY ACTIVITY 
ON STANDARD CHANNELS (SEE PARA. 4) WITHIN. THE FREQUENCY RANGES 52.525 

TO 53.04 MC AND 146,9@ TO 147.9 MC. ONLY GENERAL USAGE REPEATER SYSTEMS 
WILL BE LISTED IN FUTURE ISSUES, COMPLEX LIMITED ACCESS REPEATER SYSTEMS 
WITH MULTIPLE INPUT AND OVTPIUT FREQUENCIES WILL NOT BE LISTED. 


Pages 3 through 16 (Net data) are omitted 
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NATIONAL WIDE-BAND FM 
CALLING AND WORKING 
FREQUENCIES 


52.525 Mc 146.94 Me 


GREETINGS - you are now reading the first issue of a newsletter which is 
published bi-monthiy for the following purposes; 


i. Conmon communication between groups of F.M. enthusiasts. 


2. Nationwide coordinetion of frequencies,.uses of same, amd compatibility 
of systems. _ 


3. Presentation of articles, both of general and technical interest that 
concern F.M. 


k. Anything else that will promote the use and quality of V.H.F. = F.M. 


At present the "F.M. News" is publisiied by myself (Seymour Paul) and Tom 
McKee. We both are concerned with F.M. in our work as well as having a great 
interest in it se a hobby. 

The “News” is printed with a mimeograph process. It is non-profit and we 
will publish a financial etatement once a year. Its Puture will depend on its 
popularity. 

We plem to publish articles which you send us on F.M. Anything from oper- 
ation to schematics and especially comversion data. If possible this should be 
on RITY tape tailored for this size paper. If you have a simpler conversion, 
etc., than we publish - let us know: In technical articles we hope to keep them 
both simple and inexpensive so those interested will. be able to use them. 


FOLLOWING is a list of points om which we need comments from your area. In 
the next issue we will print an outline of this data and recommend plans to help 
stemdardize natiomride F.M. operation. Please give us you opinions and your 
suggestions . 

i. We now have national calling frequencies for each band (52.525/146.9k) 
and a RITY frequency for six (52.60). We would like to suggest that some thought 
be given to the establishment of a "long haul" frequency for each band for use 
whenever minimm interference long distance commumicatione is desired. Generally 
these frequencies would be used by base stations only. 52.72 and 146.64 might be 
good, choices, comments? How abowt comments from you om a national two meter RITY 
frequency? 

2. Is anyone using tone operation to make monitoring easier? What type of 
system, frequency, et¢.? 

3. We would like to know the nome, address and any details of F.M. equip- 
ment sowrces available to hems. 

4, Lists of publications or articles which you have found helpful in ham 
FM. work. 

5. Amy lists of F.M. stations, nets, etc. to help KazAD with his "FM. 
Nets" will be appreciated. 

6. What other F.M. details that we haven't mentioned need to be discussed? 


ON the following pages we have a few articles which will give you some idea 


of what future issues will contain. 
73 Kiesu = KEZAD 
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"FM NEWS" is published bi-monthly by KEFSU end KiZAD. The publication 
of the "News" is or a strictly non-profit basis. A 25¢ subseription 
rate covers the cost of popar ani postage for six i SUES » Advertising 
is not aseceepted by this publicatios. Every attempt is meade to make 


the information given: s accurate and as complete as Tee a fowever 
the editors accept ne responsibility for any errors. All mail shovld 
be sent to: Seymour Paul Jr., KEFSU, Rt. 2, WaterLick Rd., Lynchburg, 
Virginia. (Phome 702-239-2520) If eredit is given to our authors any 
part of this publication may be reproduced without further permission. 
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FM PICNIC: The Third Apnugt Wide-Band FM Pienie held at Angola, Infiilana on 
August lth wae a smashing success. This affair drew 196 people which iea'’t at all 
bad when you consider thet i; is deveted only to ham band FM. Bob Stone, W9JRR 
of Fort Wayne gave en introductory warm-up talk. The principsl speeker was Jim 
Asgaard, K90JV, of Northwestern University. Jim spoke om the conversion of com~ 
mercial two-way FM equipment for amateur use, and om multi-chammel operation. 
An impressive list of prize donars contributed quite a nice list of prizes. 

Milt Flowers, KONEU, of Edgerton, Ohio was the winner of the grand prize, which 
was a high band 60 watt GR -base station, Ward Taylor, WicTU/9 was the general 
chairman of this yeas’ pienic. Nextyear the "Fourth Annual Wide-Band FM Pienic" 
will be held Sunday, August 4, 1.953 at Angola, Indiana. 


We are sorry bei we are umeble to report any FM activity from Philadelphia, 
Pa., ome of the nations larges population centers. 


KTUSA: Most of you probably know that the World's Feir et Seattle has an operating 
amateur station, K/USA. However, many of you probably did not ksow that K7USA is 
equipped for VHF FM operetion. An 80 watt GE rig is used for contacts on 146.76, 
146.94 and 147.33. We're doing pretty good when you can get talked inte the World's 
Fair on FM. 


CONVERSION TIP: From KEMKC we have a simple kink for converting that 6 volt 
vibrator power supply to 12 vols operation. 
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FROM W7VS: Im a recent letter W7VS writes of the point-to-point circuits being 
operated between Portland, Ore., aud Seattle, Wash. 53.10 and 146.88 are the freq- 
uencies used for this cireuit. According to Temple, 1/4 Kw outputs and 7 element 
six meter and 15 element two meter horizontal beams are used to provide a full 
quieted signal about 97% of the time. W7KV and W7FNA are at the Seattle end. We 
are anxious to hear more about this circuit, including information as to how the 
paths compare om the two bands. How about it Temple? 


WILL A PREAMP HELP? You have probably had the same experience that we have 
had with preamps ahead of 6 or 2 meter FM receivers. Some of you are probably very 
enthusiastic about your preamp while an ‘equal mmber have tried one with little or 
no success. This seems to be the story with preamps, sometimes they help, and 
sometimes they don’t. This hes also been our experience but we have Found that 
there is a very good reason for these veriaticons in performance. The reason is 
called external noise or noise level, If the noise level at yourQTH is low the 
odds are that a preamp will help. Om the other hand, if the noise level is high 
it ig almonst a sure thing that a preamp will act help. Armed with this ioformation 
and a simple test to determine the noise level you can predict what to expect from 
a ,reamp. The folloving will give you an idea of how to go about determining what 
to expect from a preamp at your location. 

» MEASUREMENTS: 

1. Begin keeping a log of limiter readings on noise only. These readings should 
be taken on a limiter jack which is not saturated on noise alone. These 
readings may vary from time to time. 

2, Conmect a carbon resistor of am impedance equal to your transmission line 
impedance in place of your antenna. Note the limiter reading on noise only. 

B. WHAT THE MEASUREVENTS MEAN: 

L, If the readings obtained in A-l&2 above are equal or nearly equal for most 
of the time your reception 1s limited mainly by the noise generated in the 
RF amplifier of your receiver. A low noise preamp will improve your ability 
to receive weak signals. 

®, I the readings im Al are somewhat higher than the reading obtained in A2 
your reception is limited by the externei noise level at your location. 
You will not gain smything by using a preamp ahesd of the receiver under 
these conditions. 

C. WHAT TO DO WITH THE TMPORMATION: 

L. If you find by this method that a preamp will help you I would suggest any 
of the many Nuvistor preemps which have appeared in the magazines over the 
past year or so. 

2. tf you sind that your reception is limited by external noise the following 
may help: 

a. Locate and suppress the noise at its source. 
b. Raise the antenna. 
e€. Use a directional antenna. 
ad Look for a new QTH! 
D. PREAMP HINTS: 

_ £, Wow noise figures are easier to achieve at 6 meters while the external 
moige levels are generally higher. This means that it should be easier 
fer you to construct a preamp which will let you see your external noise 
level at 6 M than it would be at 2 M. bong 

2, The tests outlined in para. A & B cam alac be used to tell you how well 
your pream is working. For example if you repeat the measurements with 
the preamp on end, the readings with the amtenne on and with the resistor 
on axe still nearly equal you can use a betver preamp. Hovever when you 
can see the noise level come up when the smtenna is connected im place of 
‘che resistor - STOP. You have done all that you can do with a ay os ) 

eo 20 } 


oe 


3. One preamp is not better than another just because it gives a higher 
limiter reading on a fixed input signal. This is an indication of 
the gain of the preamp, and while some gain is essential for correct 
preamp operation the really important thing is the noise figure. 


THE CARREER CPERATED RELAY-A SIGNAL ACTUATED SWITCH. Diagramed below is the 
schematic of a COR, a very handy device for use with any squelch equipped FM receiver. 
Tae elreudt is désigned so that the relay closes when carrier is received by the 
vaceiver, and the threshold control is adjusted so as to operate as the squelch circuit 
opens, The £irst stage of the tube is normally conducting unless a signal is present, 
So & negative going voltage should be applied to the first stage as the squelch opens. 
Clommally to obtain this voltage the input lead to the COR should be connected to the 
grid of the stage which follows the noise rectifiers iti the receiver.) This negative 
going voltage euts off the first stage. Since the grid of the second stage is con- 


nected to the plate of the first, the second stage conducts drawing eurrent thru the 
coll and pulling in the relay. 


Be (200 v) 


Values are not 
eritical 


You will probably think of many applications for this COR circuit , and we will 
be covering several applications of it in future issues of the FM News. 


RAQOE © "Where's Mt. Mitchell?” 


APOLOGIES: That is about it for this issue, Please excuse our many errors in 
spelling, typing, ete., and appreciate that this issue was turned out in a hurry so 
that it could be mailed with FM Nets. You can help us greatly in producing error 
feae masters if you submit your copy on RITY tape as outlined on the First page. 

This will greatly lighten our typing load. 


_ IN FUTURE ISSUES: In the next several issues of FM News we will preseat infor- 
mation on the following. 
1. Repeaters and associated problems (including legal) 
2. Simple tone calling - Really! - By W4DYE 
3. Equipment sources - Ham - Cheap? 
4, Home brew deviation monitor - W4GCE tells all. 
3. Conversions of various pieces of FM gear. 


Use FM the Finer Medium 
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WERE WE ARE AGAIN - at last?! First let’s explain a few things. One, bi-monthly 
mecns “Qecurring, done, or eoming, once in two months." (Webster's New Collegiate 
Dictionary" P 86). The first issve was for September-October and this issue is for 
November-Recember. Two, postage rates go up the first of the year and we will have 
to imerease our price slightly for new subserlbvers . (35¢ per year) Three, there are 
juat the two of us working on the "News" - writing, typins, printing, handling the 
subseriptions, addressing, mailing, etc. so we may hit a late issue once in a while. 
But if you miss an issue, let know in a hurry. For the same reasons’ we will try to 
give answers to the questions in your letters in the "News" and not write individual 
lebters. Fourth, we can’t exchange publications on a regular basis for monetary 
reasons ‘but will gisdly subseribe to any magazine of TM or VHF interest. And fifth, 
please don’t send us long temm subscriptions (2 + years). 


KuZAD AND myself feel pretty proud of ourselves....two national ham magazines 
(73 and VEF HORIZONS) offered to publish the “News” for us and we really appreciate 
it, But we hag to decline both Jim and Wayne because of various restrictions this 
would place on us end cur readers. We also want to thank these folks for their help 
in spreading the word on FM and hope you-all will let them know how many of us there 
ave in the finer medium portion of the VHF bands. 


SUPPORT TEE NATIONAL calling frequencies. You as an individual or club can 
help our effort to stendardize. Here are some examples of strong support: In 
Lynchburg, Va., there were over fifty units on 145.26 Me. and they had been suggest~ 
ing this frequency as a national one for a long time ~ with no headway. After 
research around the country they found most areas favored the frequencies close to 
Ws7 Me. So 146.9) Mc. looked like the logical channel. About five stations made 
the initial change ome week and soon after the rest followed. We recently received 
a list of stations on 2M FM in southeastern Michigan and it showed that 28 stations 
have changed from 146.975 to 146.94 since the FM Pienie in Angola last July. 

Now let us make two points, most ereas don’t have as much to lose as did the 
above. Why? Because it is likely you can tse your old frequency as a second or 
working channel. but Lynchburg was toc far awny in frequency and Michigan was too 
close to do this. Second point is the longer you wait to switch the more crystals 
are bought and the harder it is. So lead the pack and make the switch, you won't 
be lonely long....ce: 


ANSWERS TO QUESTIONS we asked were plentiful in certain areas and we managed to 
get enough information to pass along some of it. Our lest page has a list of equip- 
ment sources and publications which might be helpful. You will find ea list of 
corrections for you "FM Nets" on the next to last page and this will bring you up 
to date as we are. 

As to the response on frequencies, we won't say anything about the national 
calling frequencies as they are splattered all over, but below are listed the ones 
we feel sure enough to suggest using: 

Alternate or second channel - - 64 52.640 Mc. and 2M 147.300 cx 146.760 Mc. 

Long haul or point to point - - 6M 52.720 Me. and 2M 146.640 Me. . 

RITWY -------+-+----°- 6M 52.600 Me. and 2M we just can’t even guess. 
RTTY on two FM is scattered all over: (Sorry George) 


NO 
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"FM NEWS" is published bi-monthly by K4FSU and KiZAD. The publication 
of the "News" is on a strictly non-profit basis. A 35¢ subscription 
rate covers the cost of peper and postage for six issues. Advertising 
is not accepted by this publication. Every attempt is meade to make the 
information given as accurate and as complete as possible. However, 
the editors accept no responsibility for any errors. All mail should 
be sent to: Seymour Paul Jr., KiFSU, Rt. 2, Waterlick Rd., Lynchburg, 
Va. (Phone 703-239-2520) If credit is given to our authors any part 
of this publication may be reproduced without further permission. 


There is a lot of demand for remote control articles (repeaters)... We will very 
soon satisfy all the questions which you have or ‘use up e lot of paper trying! 
Within a hundred miles of us we have five of these monsters and so will be able 
to give you some experienced information. 


WHIZ SUGGESTS that we say a little about six meter FM skip. Well » we must 
admit that it is fun, and we manage to find out about new locations on FM because 
of it. But someday we will look back to oux copy of the FM NEWS thet had that article 
on tone operation (scon)-in it and start building up tone gear... till then though 
{I wounder who will be the first to work all states on FM or even sconer who will be 
first to work all the states that are now on FM? TAI claims 13 worked and 11 con- 
firmed. Any takers? 


150 SUBSCRIPTIONS to date and that ain’t hay for a group our size. We will do 
our best to make it worth your time and money to subscribe, and we would appreciate 
it if you would spread the word about this publication among your local FM gang. 
While on this point, we have a subscription from KH6EIW in Honolulu, Hawaii and 
we with him lots of luck in getting on FM. There are some areas in Canada on Two 
Meter FM, and VE3EWW sent us their local newsletter which we found interesting. If 
anyone has the time they might pass along any of these bulletins that have any FM 
activity mentioned in then. 


TONE OPERATION is something that we may be able to standardize before it gets 
rolling. From our inquiries about the status of tone operation across the country 
several replies were received, and we found that very little tone oppration is going 
en-exeept-te contrel ,remcte stations. _Ne-one indiested thet they vere-using either 
tone squelch or tone alert type calling, but several indicated that they were think- 
ing along these lines. 

A number of frequencies were proposed for tone operation~ 600, 1020, 1500, and 
2805 cps. A two tone (600, 1500) system was also proposed. ‘The 600, 1500, and 2805 
eps frequencies were suggested because of the various commercisl tone equipments 
using these frequencies. The 1020 freq. would make use of surplus FL-5 and FL-8 
audio filters as selective elements. Based on what we learned on this first go-arowx! 
we would make the following suggestions as a start toward stendardised tone systems. 

A, Use frequencies above 2000 eps for remote control applications. This seens 
to be compatible with present systems. 

B. We sugesest tone alert rather than tone sqxelch operation for Ham FM. This 
is because the tone alert system can be expanded to individual station calling later. 

C, We sugseste-thet amateur FM use single freq. tone opex fion. The construction 
of two frequency tone equipment would be more complex than necessary for ham use. 

D. Either 1020 or 1500 eps should be used as the standerd frequency for tone 
alert and calling. We need more comments on this. Discussion ToLLows » 


i= because commercial surplus tone equipment 
those who could not cbtain commercial tone 


Lae 1020 eps frequency would eliminate the necessity of constructing the selec- 
2 @lements as the FL-§ snd @ are available. However 1020 is not compatible with 
my commercial geasr. .* 

Using 1500 sps would make systems compatible with commercial. gear and if the 
‘liters had to be constructed, would keep component size to a minimum. 

We axe working on a simple tone alert system (pulse tone) which will be expand~ 
able into-a tone ealling aysten Late and will work with any of the above frequencies 
.ch may help gclve the proble ils of this system and actual circuitry will 
be explained in e future issue. 


SQUELCH RELAY (COR) - WOLTU wrote and shows a simple way to hook one up. 
mnect a 500 te 1000 chm relay coil in place of the cathode resistor of the sudio 
put atege of the receiver. Lift the ground end of the grid resistor and connect 
i6 60 a point on the squelch voltage divider (efter the noise rectifier) thet is 
negative enough to cut off the tube and drop out the relay on no signal, and that 
s to near zero volte with signal. Den't put teo big a bypass across the relay 
coll ov it will be a ‘slow release’. Telephone type long-spoc]l relays work best." 
ote end thanks Herr Fritz. 


ANYONE NEED a modulation limiter for their 30-D Motorola wnit? WoVPQ writes thet 
“he elreuit (which uses no tubes) was published in the September 1949 issue of 
“Tlestronies”. We will try to get permission to reprint some of it. 


A LIST OF MODEL NUMBERS versus frequency, crystal type, power, voltege » ete., is 
amcther of our pét projects. But we lack lets of information and if you can send us 
coy for RCA and Link in particular we would sppreciete it. 


TEN METERS FM has about five nets that are setive and all on different frequencies. 
vé would like to point out that most any FM gear that will work on ten will work on 
six with minor chenges and thet on the higher frequency the antennas ere smaller and 
thet when the skip is in the people on ancient modulation trying to DX won't complain 
ebout us teking up ell the spectrup. 


FREE COPIES of the “News” ere sent to various locations from time to time to 
try and promote interest or to obtain more subseribers. 


450 MCS. Anyone for a 450 calling frequency? And along thet line the guys who 
are interested in 450 gear (remote control } can Pind a good buy at Two-Way Radio 
Engineers, Roxbury, Mass. (Page 9} Motorola T4LA under $50. 


VERTICAL ANTENNAS FOR PM are definately a standard according to our correspondence 
and we definately reccomend their use because of the mobiles and all directional advar- 
cages. Plus compatibility with other sarees of activity which will someday expand close 


tO yOWo 


FOR OUR MAIN course we have “FM Deviation Monitor”, an expansion of am article 
written by WHGCE for the “Lynchburg Amatuer Radio Club Bulletin", September 1961. 


There comes a time when every editor must find a short to Fill spsce. This is 
called a space filler. This is a space Filler. 


PM DEVIATION MONTTOR By WkGGR: There 
frequeney of FM systems including hetrodyne 
tne methois for modulation/devietion monit 
there ia mach FM net acvhivity, it becomes ys rable to he ve the de — 
ardiged ae well es the frequency. Mae hope the foelleving lefc. will help 2 

your met set up for the standard + 15 Ke. peak deviation. 

a apibera oF comuex atay devi aision arenes equipment almost: gieys depends 

Ss ® Givistion and the audio mod- 

= frequency ars hist this aan. oe ' relationships are known as 

1 funetions. Im an YM system the anplicati ft a Teint audio tome te ‘the 
saltter will cause the carrier to ccupletely Aiseppen P at certain deviation set} 
3 (Almost like SSR}. Tt is the Bessel. functions which 1 give us the exavh rel~ 
onship between these poimts of earrier mahi and the Riciitaiias apd the andic ine 
geste : 

2 formulas which we will. be interested ig are as follows: 


us meknods erat Leb eS 
i emy r me & SeMec} ranntiens By BLO. F 
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-£ (dev) » 2.80 £ (audio) For the firet carrier null 

£ (dev) = 5.5@ £ (audio) For the secend carrier ee 

£ (dev) = 8.65 f£ (audio) Por the third carrier null 
where 3 | 


Fm 
° 
4 
ree 
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The deviation in + Ke. 
£ (audio) = The endic modwleting frequency in Ke. 


These formalas worked cut for common audio frequencies and deviations yield 
: Pollewing table: 


€ (gadte) (Ke) £ idev) (» Ke} 
FIRST CARRTER NULL SECON) CARRIER NULL THIRD CARRIER NULL 

1.000 Qh 5.52 8.65 
2.600 k8 12.0% 17-30 
3,000 Fe 16.55 oo 
4,000 9.6 “ae ni ese 
5.000 12.0 ae one 
1.800 3.6 8.3 12.95 
1.811 i, 35 10,00 wove 
2.125 5.1 LLA7S 16.40 
2,355 5.65 13.00 wm 
2.720 6.52 15.00 fest 
2.975 715 16.86 sins 


Using the formulas this table can be expended te almost any extent thet your 
iitéele heart desires. 

Some of you are probebly thinking at this point that this seems quite eomplic- 
ated and doesn't seem Like a very practical. way to. measure deviation. You'r rights. 
i% is somewhat complicated, and you will probably have to read the arbiele thru 
several times to understand it. However, you omly have to go thru this procedure 
men you wish to calibrate your deviation moniter. At other times you merely 
read the deviation off the meter. Read on, it's worth it. 

The following is a discussion on how to make an FM receiver into a Meduleticn 
Monitor and how to use the above information te calibrate it. 


~ 
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fn order to achieve deviation monitoring it is necessary te have some sort of 
an AG (rectifier type) meter that will respond to the maximum modulating frequency 
{p¥obably around 5 Ke.j. This meter should have seme sert of a linear scale that 
can be calibrated in Ke. of deviation. A fixed gain amplifier is required to bring 
the discriminator output level up high enough to drive the meter. The amplifier 
aust be connected at the discriminator output pricr to any deemphasizing networks. 
This is necessary to insure the flat frequency response of the monitor. The follswe 
ing is a possible cireuit for such a monitor. 

fhe eilreuit is a straight forward triode amplifier followed by a cathode fol- 
iower driving the meter. The only part which might give you trouble is the 5 HE. 
25 olt Non polarized electrolytic capacitor. If you cannot find this item a sub- 
stitute can be made by connecting two 10 ME. electrolytics back to back. This sub- 
stitute is shown dotted in on the schematic. 


Settee ates 1000 
Shielded Lead a a ed @ Ww 
To Disc. 7 
LOOK cOL bee gQuarAAryiWiKg——p Bt (250V) 
MF 10 | i OL 
1 Meg 4. —_— {MF AR = MP 
| : 
12AX7 
+ ei call LOOK 3 
3) 
GLOK 2 100 : $ 
MMF Rectifier Type 
: ACG Meter 
2 ( W Meter) 
ug 2.9K 
‘ce METER DRIVING AMPLIFIER FOR DEVIATION MONITOR 


To calibrate this monitor it is only necessary to have a good communications 
ceseiver with a narrow bandbass filter, an FM-transmitter on the same channel 
as the monLktor/receiver, and an audio generator wlth accurate frequency calibration. 

To outline quickly how te calibrate the monitor, we are going to adjust the 
transmitter modulating frequency and modulation level so as to get the modulation 
index to the first zero crossing (First.carrler nuli) of the Jg Bessel functicn. 
This will result in the carrier fraquency component being nulled out. This null 
will be detected on the commmications receiver coupled to the FM receiver high, 
TF. 

in detail, coupie the communications receiver into the FM receiver high I.F. 
(Somewhere between 1.7 and 10.7 He.}. Turn on the FH transmitter and make sure 
that there is no modulation. Adjust the tranemitter {or the ceceiver) for zero on 
the ceceiver discriminator. Tune the conmunications receiver to the (£.F.) carrier 
frequency. Then connect the audie generator to the transmitter acd set the tone 
frequency according to the above formulas (or table) in order to get a carrier null 
&o come at the deviation at which you wish to calibrate. Now bring up the med- 
ulation level until the carrier signal on the commmications receiver nulls out. 
(Thie is for the first carrier null. If you are using the second or third null 
keep increasing the modulation and count the nulls. Stop at the appropiate one-} 
Note the reading on the AC meter and/or adjust the calibration pot to get the meter 


calibrated, The metec can be cnilbrated ai “several deviation levels by repeating 
this process using different tone frequancies. 

Several cautions are in order kere. (1) Be very careful to make sure that you 
ara on the right null. A little bit of practice with this’will get you familiar 
with the nulling action ond the multiple nulls which will be present as shown by 
the table. (2) Care must also be taken to insure that the bandwidth of the come 
munications reeciver is narrow enough (approx. 2Ke) €0 as not to pass any of the 
sidebauds while observing the carrier aull. 

One additional tip. Tf you don’t have a narrow bandwidth communications rece 

_@iver, but do have 4a sharp pair of ears you can still get the monitor calibrated. 
Here's how. Rather than watching che § meter for the carrier nulls turn on the 
communications receiver BYO and adjust the pitch cemtroi for about a 400 cycle 
beat note with the (I1.¥.) carrier (No modulation on the carrier.). New bring up 
the modulation and keep your eare tuned to that 400 cycle note. ithen it disap- 
pears you are on a null. There will be other tenes’ present, and you will have to 
concentrate on the 400 cycle one te Hees from getting confused. A little practice 
with this will do the trick. 


THE CONVERSION below was done by Bill Moore, WOWNB/KOCFP of Ligonier, Indiana 
end the information was passed siong to us by KOKRE. 


CONVERSION OF FMP30D OR BASE EXCITER FROM 42.42 Me. TO 52.525 MC. 
The crystal frequency is 1641.406 Ke. fer a miltiplication factor of 32. 
@ 1. ss » No change, tunes 1642.406 Ke. 
> o « Remove 20 to 22 turns from each pi-section, tumes 1641.406 Ke. 


H 
’ 2H. .o o Remove 7 turns from each pi-section, tunes 6565.6e% Ke. 
q 


3 


o o o Remove 2 turns fram each winding. Remove from ends of the windings 
keeping the same spacing between windings, tunes 26,262,495 Ke. 


o Single 807 final. Remove 1 tum from each end of coil, tunes 52. 525 Mc. 
Double 807 Final. Remove 1.5 turns from each end of coll, . 


+3 
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PA Coil . o Single 807 final. Use 4 twn coil, 1 inch in diameter, tunes 52.525 Me. 
Double 807 final. Use 3 turn, coil; linch im Giemeter, . 


oe commen ween 


CONVERSION GF CHASSIS p-8116-¢ FROM 42.42 Me. TO 52.525 MC. 
Use the fifth harmonic of the crystal, fundementel. erystel frequency is 9965.000 Ke. 


P-820 . . . Remove anh, Tuuf, from the sesntnes: 
Remove C- 3 i5uut, fron the primary. 
install the Juuf rinoved: from the secondary om the primary. 


T-G21 2. 2 Remove C-57, l2uaf, frou the primary. 
Remove C-58, 18uuf, from the secondary. 
Install the l2uuf removed from the primary on the secondary. 


t-622 . . » Remove C-8, lout. 


7-823 . ... Remove C-9, l6uuf, from the primery. 
Remove C-10, Tuuf, from the secondary. 


Install the Juuf removed from the secondary on the primary. 
({KOKRE says a receiver chassia marked P-8116-CH will tume to 52.525. But it may 


be neccessary to remove one turn from the coil in T-822) 


CORRECTIONS TO “FM NETS" ISSUE 4 


_ Following are corrections to issue 4 of "FM Nets". Included are corrections, 


acditions and deletions received to date. 


Changes involving the number of stations 


gS ee ee 


FREQ (Nc) 


her eemecen yr opunreneHuecv, 


DELELTONS 
5 925 
145.51 ° 


146.82 
147.18 


CORRECTIONS 


32 0925 


52.60 


146.06 
146.76 
1h6.94 


LOCATION 


Cedex: Rapids, Iowa 
Mt. Mitchell, N.C. 


‘| Tampa/St. Pete., Fla. 


Sen Diego, Calif. 
Pittsburgh, Pa. 


Greenwood, Ind. 
Battle Creek, Mich. 
Van Wert, Ohio 
Catawissa, Pa. 
Angola, Ind. © 
Hicksville, Ohio 
Visalia, Calif. 

San Bernadino, Calif. 
Kalamazoo, Mich. 


ADDITIONS AND NEW DATA 


Deeded 


| Phoenix, Ariz. 


Los Angeles, Calif. 
Grand Junction, Colo. 
Columbus, Ind. 
Galveston, Ind. 
Liberty Center, Ind. 
Plymouth, Ind. 
Remsey, Ind. 
Rensselaer, Ind. 
Rochester, Ind. 
Wanateah, Ind.. 
Annapolis, Md. 


| Baltimore, Md. 


Lenbertville, Mich. 
Jackson, Miss. 

Mt. Washington, N.H. 
Lima, Ohio 

Warren, Ohio 
Kokomo, Ind. | 
Kokomo, Ind.. 
Chehalis, Wash. 
Olympia, Wash. 
Tacoma, Wash. 
Tampa/St. Pete Bradentn Fla 
Montpellier, Vt. 
Estherville, Iowa 
Kansas City, Mo. 


MOV Pwo cP VHP Oe EEE EPA PE ee HO OO 


1a CE a7 EA SPR OHIO EA ATE ERC CL SAE ROADS SA 


h 
1s 
1 
uy 
ds 
1 
zs 
? 

| 6 


t 


OG) 


. NOTES 


Can rpt. to 146.85/.94 
Second Channel 
dust getting on 


Used with 146.9% 
Info from K7GFO 
3 we it 


fotal on 53.29 about 200 
RACES Zone Net 


Also calls in Minn. 
MARTS RETY 


FREQ. 


IAG. 76 


146.975 


1k7 2h 
47.30 


(NC) 
146.675 


LOCATION 


San Diego, Calif. 
Los Angeles, Calif. 
Wayne County, Ind. 

San Diego, Calif. 
Phoenix, Ariz. 

San Jose, Calif. 

Mt. Oso, Calif. (3300 ft ) 
Meadow Lakes, Calif (4700) 
Mt. Breckenridge, Calif(T700) - 
La Halera Mts. Calif (1500 me 
Phoenix, Ariz. 

ret rae ag 

Angola, Ind. 

Auburn, Ind. 

Cambridge City, Ind. 
Kekomo, Ind. 

Detroit, Mich. 

Jefferson City, Mo. 
Smithville, Mo; 

St. Louis, Mo. 

Charlotte, Tenn. 
Clarksville, Tenn. 

Erin, Tenn. 

Houston, Texas 
Charlottesville, Va. 
Charlotte, Tenn. 
Clarksville, Tenn. 

Erin, Tenn. 

Tampa, Fla. 

Duval County, Fla. 
Nassau County, Fle. 

St. Johns, Coutny, Fla. 
Apna, Ill. 
Charleston, Ili. 
Marshall, Ill. 
Murphysboro, Ill. 
cambridge, City, Ind. 
Connersville, Ind. 
Covington, Ind. 
Lafayette, Ind. 

Richmond, Ind. 

Walcron, Ind. 

Toledo, Chio 

| Pasadena, Texas 
Winchester, Va. 


LATE DATA 
Des Moines, Iowa 
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NOTES 


Pt. to Pt. S.D. to LA. 
Narrow Deviation 
Rpt Revr to 52.525 


Moving to 146.947 
Rptr on 147.71 227 
Rptr on Standby basis 
Rptr Almost Complete 
Rptr. See 145.12 
Ex Mt. Wilsen Station 
Just getting. started 


Moved from 146.975 


Moving from 147.25 
Info from WHTKE 


88 


Receive only 
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SOURCES OF USED COMMERCIAL FN EQUIPMENT 


Fair Radio Sales 
2133 Elida Rd. 
iima, Ohio 
fAN/VRG=2. Only) 


MDC Industries 

923 Sehiler St. 
Philadelphia 40, Pa. 
{limited supply) 


Two-Way Radio Zngrs., 


Selectronies 

1206 So. Napa St. 
Philadelphia 46, Pa. 
(AN/VRE-2 Mainly) 


J.W. Fanteski, W3RTV¥ 
L60 Irwin St. 

Verone, Pa. 

(RCA, list on request) 


Gregory Electronics Copp. 
112 Re. 46 

Saddie Breok, Nod. 

{Good supply) 


Communication Service Inc. 
3209 Canton 

Dalles 26, Texas 

{(Geod supply) 


Communications Assoc. ine. 


Northwest Electronies 
Ine., PO Box 7 — 
Chesterton, Ind. 
{Good supply) 


21-27 Batehelder St. 
Boston 19, Masa. 
(Moterela strip units) 


Ine., 1100 fremont St. 
Roxbury 20, Mass. 
(Good Supply < Info 
via W5FPB) 


Another good source is your local two-way service 
shop. ‘This is the extent of the sources that we know 
ef at this time. This list will be brought up to date 
from time te time and any information which you have 
for this list will be appreciated. 


We. Prank Kaull 
402 Lefayette Ave. 
Urbana, OhLo 
(30-500, GE, Link 
Info via W9YCB) 


KERR EEHRHEEREREEREEKRERHHEEKEE ERE AEA 
FM READING LIST 


The articles, bocklets and books listed below are ones which we have found 
helpful in understanding FM and in adapting used commercial FM gear to ham band 
operation. 


“WHF Repeater Problems and Possibilities", by K6QNY, GST, July 1962, P 26. 
“Improving the Link 2365 and 2210", by W&0EM, ©Q, Nov i961, P 40. 

tMotorela Mobile Test Set", by W9HRA, 73, March 1961, P 48. 

“Pyo Meter FM For Noise Free Local Communication, by K9QIV, QST, July 1960, P 33. 
nwide-Band FM for the Amateur”, Covers conversion of Hetorola two meter gear 


only. Cost $1.75 from James $. Aagaard, K90J¥, Electrical Engineering Dept., 
Northwestern University, 2145 Sheridan Rd.. Evanston, I11. 


“Conversion for Motorola 30D, 50D Receiver and Transmitter (AN/VRC=2)"', COvers 
all Models up to P8116C, Cost 65¢ from: Lleyd @. Hanson, W9YCB, 617 E. Randelph 
St., Angola, Ind. 


“FM Transmitters and Receivers," Dept. of the Army Technical Manual TM 11-668. 
Gost $1.50. from; U.S. Government Printing Office, Washington 25, D.C. 


"FM Nets", a nationwide listing ef six and two meter wide-band FM nets. Send 
Stamped,self addressed, business size envelope with 10¢ postage on it to: 
Thomas A. MeKee, K4ZAD, 1306 Grove Rd., Lynchburg, Va. 


"Directory of Wide-Bund FM Stations on 52.3525 Mc." Gost 25¢ plus postage. From: 
Jack Cunkelman, W3JKE, Tri-State College Amateur Radio Club, Angola, Ind. 
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NATIONAL UIDE=BAND rel NE Ni == THE BOX SCORE -= 
CALLING AND WORKING Ir NUMBER OF STATES ON 
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FREQUENCIES 52s 325 MC 146694 MC 
520525 MC. 146594 MC VOLe II NRe I 18 
_ ! JAN/FEB 1963 Ee TS 


AGAIN WE GREET YOU, ALL OF YOU WITH THE FUNNY MODULATION. THIS 
ISSUE WAS SLATED A®T OUR REPEATER SPECIAL SUT DUE TO VARIOUS FACTORS 
WE CHANGED OUR MIND AT THE LAST MINUTE. . THIS IS ALSO OUR FIRST {SSUE 


. ean tee UCING RTTY MACHINES WHICH WAS ANOTHER SLOWUP, FE CUSES, EXCUSES; 


EXCUSES eeso ACTUALLY FROM NOW ON USING RTTY TAPE SHOULD SPEED THINGS 

UP HUCH MORE AND IT WILL ALLOW US TO CIRCULATE THE "NEWS" ON RITY AND 

CTORE IT EASIERe WE PLAN TO. HAVE OUR REPEATER SPECIAL GUT. VERY SHORTLY. 
WE WILL HAVE A DEFINITE LOCATION FOR ALL OUR CORRECTIONS IN THE 

FUTURE AND THIS WILL BE JUST UNDER THE BOX ON PAGE TWO. SO IF SOME 

THING WE RECCMMENDED DIDN"T WORK, ALWAYS CHECK ON PAGE TWO IN THE 

FOLLOWING ISSUE. WELL LETS GET ON WITH THE EDITORIALIZING AND NEWS 

OF INTEREST TO VHF FMs 


STANDARD FREQUENCIECeoees NOW IS THE TIME FOR YOU TO WRITE TO 
THE NATIONAL AMATEUR MAGAZINES AND TO Wi3DI, FeEo HANDY 5 AT THE ARRL 
AND ACK THEM TO PRINT THE NATIONAL W3Fsi CALLING FREQUENCIES SOMEWHERE 
IN THEIR MAGAZINE. YOUR EDITORS ARE MAKING A RENEWED EFFORT TO GET THIS . 
ACCOMPLISHED AND ANY SUPPORT YOU GIVE US WILL HELP GREATLYs YOU MIGHT 
NOTE THAT IF YOU HAPPEN NOT TO BE ON THE NATIONAL FREQUENCIES OF 520525 — 
OR 146-54 THAT YOU WISH THEY WOULD PUBLISH THESE SO OTHER NEWCOMERS 
WOULD NOT HAVE THE SAME PROBLEMe 

THE ARRL APPARENTLY DOES NOT BELIEVE THAT THERE IS ENOUGH ACTIVITY 
ae THE Fli FREGS TO WARRANT THISecoeeceoseoSQ PLEASE HELP US CHANGE THEIR 
LINDe 


MORE ON STANDARD FREQUENCIESsees:c IN PAST ISSUES WE ne GIVEN 
OUR REASONS FOR RECOMMENDING CERTAIN STANDARD FREQUENCIES. BUT UNTIL 
NOW WE HAVE NOT RECOMMENDED A TWO METER FM RADIOTELETYPE OR RTTY 
FREQUNCY OR CHANNEL. RECENTLY WE RECEIVED A LETTER FROM BYRON KRETZ= 
MAN, W2JTP, THE RTTY EDITOR OF "Ca" MAGAZINE’ AND HE INCLUDED AN ARTICLE 
IN WHICH THE USE OF 147.75 MC WAS RECOMMENDED. IN THIS ARTICLE BYRON 
SIVES THE HISTORY OF TWO METER RTTY AND OUTLINES THE ADVANTAGES FOUND 
VARIOUS PORTIONS OF THE BANDo WE HOPED TO REPRINT THIS BUT COULD NOT 
BECAUSE OF ITS LENGTH. 

FOR THOSE OF YOU INTERESTED WE CUGGEST READING THE MARCH ISSUE OF 
"cq" IN WHICH BYRON VILL CUMMARIZE HIS REASONS FOR SUGGESTING 14707. 
WE ALSO RECOMMEND 1470793 FOR TWO METER AFSK RTTY WITH A FEW COMMENTS 
THROUN IN FOR GOOD MEACUREe 

to Ac AM AND FM RTTY ARE INCOMPATISLE AND SINCE AM IS IN THE 
LOWER PORTION OF THE BAND WE ARE PROMOTING 147070 AS AN Fil RTTY FREGo 
ALTHOUGH AM MAY 3E ON THIS FREQUENCY NOW WE EXPECT IT TO EVENTUALLY 
SECOME ALL Flite 

2 ALSO AC 147e75 If ADJACENT TO BOTH OUR RECOMMENDED POINT TO 
POINT AND ALTERNATE FREQUENCIES WE SUGGEST THE AUDIO INPUT LEVEL BE 
HELD DOWN TO WHERE THE TRANSMITTER DEVIATION IS 705 KC ON THE RITY 
CHANNEL, NOT THE NORMAL 15 KCe THIS WILL MINIMIZE INTERFERENCE TO THE 
OLDER EQUIPMENT AMATEURS USEe 

3e AND AS MENTIONED ASOVE°THE RTTY CHANNEL BEING CLOSE TO THE 
POINT TO POINT CHANNEL MAY IN THE LONG RUN REQUIRE MORE WORK TO ELIMI- 
NATE INTERFERENCES 
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FM NEWS VOLe Il, NO« 4 JAN/ FES 1963 


"FM NEWS" TS PUSLISHED BI-MONTHLY BY K4&FSU AND K&ZAD. THE PUBe 


LICATION OF THE "NEWS" IS ON A STRICTLY NON-PROFIT 3/ A 35 
CENT SUSS CRIPTION RATE COVERS THE COST OF PAPER AND P SE FOR 
SIX ISCUESe- ADVERTISING IS NOT ACCEPTED SY THIS Pu ION 
EVERY ATTEMPT IS MADE TO MAKE THE INFORMATION GIVEN ss 


AND AC COMPLETE AS POSSIBLE. HOWEVER, THE EDITORS 
SPONCISILITY FOR ANY ERRORSo ALL MAIL SHOULD 3m SPH? 
PAUL JRe» K4FSU, RT» 2, WATERLICK RDey LYNCHBURG, Vio 
773923992523) IF CREDIT If GIVEN TO OUR AUTHORS ANY 

PUSLICATION MAY BE REPRODUCED WITHOUT FURTHER PERMI- 


ota meas are gee ee @weses em om ae fet te ce eR a er et se 


CORR ECTIONS see es FROM KOKREeas IN NOV/DEC 1962 FE] 
an THE MOTOROLA CONVERSION INFORMATION THAT A RECEIVES, v 
P= Sii6-CH YILL TUNE TO 522¢525 3UT IT MAY BE NECESSARY 7 
TURN FROM THE COIL IN T=822. AFTER CONVERTING ABOUT TEN 
EIVERS HE HAS RUN INTC COME THAT DO NOT, SO HE NOW SAYS 
EIVERS *O MARKED WILL TUNE WITHOUT CONVERSION EXCEPT POSSI 
AND EVEN THERE HE WOULD RECOMMEND REDUCING THE CAPACITANCE. 
"MONKEYING" WITH THE COILe 


4o ON PAGE 81 OF THE MARCH QsT THESE SAME THINGS. ARE BRIEFLY 
MENTIONED, SUT THEY WILL APPRECIATE GETTING COMMENTS SO PLEASE 
THEM SOMEs ALSO SEND A COPY OF YOUR COMMENTS TO WeJTP- 


STILL MORE ON STANDARD FREQUENCIESooooe WE KEEP RECEIVI 
ASKING UC TO NOT ONLY POINT OUT REASONS FOR MAKING FREQUE! 


BUT TO FIRMLY RECOMMEND DEFINITE FREQUENCIES FOR VARIOUS USES. BELOW 
IS JUST SUCH A LISTeocece 
Sty METERS FM HAS A CHANNEL EVERY 49 KC ABOVE 52069 MCo 
NATIONAL CALLING 52.525 MC 
RTTY | “52063 
ALTERNATE D200 64 
POINT TO POINT 52072 
TWO METERS FM HAS A CHANNEL EVERY 6@ KC ABOVE AND BELOW 


146e94 MC 
NATIONAL CALLING 146094 MC 
ALTERNATE 146076 OR deidaes 
RTTY aa, 3 L47e7E 
POINT TO POINT 146664 
REPEATER INPUT 146634 


AUDIO TONES ON FM 
REMOTE CONTROL 23865 CPS AND 689 CPS 


TONE ALERT 1539 
RTTY MARK 2125, SPACE 2975 CPS 
K4CLE RUNS 316° *Y STATION ON VHF. LEGALLYooce ALRIGHT © ME IS A 


WSI¥Y Ty ENGINEER. 
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CRYSTAL HINTooeee FOR THOSE OF YOU BUYING CRYSTALS FOR SIX METER 
RECEIVERS WE PASS ALONG A HINT THAT HAS HELPED MANY A GROUP. THIS IS 
PRIMARILY FOR THOSE LIVING IN CHANNEL TWO TV AREAS. USE LOW SIDE 
INJECTION. IT KEEPS THE Ty OUT OF YOUR RECEIVER. WHEN FIGURING THE 
R% CRYSTAL FREQUENCY SU3TRACT THE IeFe FREQUENCY FROM THE OPERATING 
FREQUENCY, THI" ALSC CAVES YOU THE TROUBLE OF MODIFYING THE OSCIL- 
LATOR AND. ITS MULTIPLIER COILS. 

AND alto WHEN YOU sUY THESE CRY*TALS ORDER THE COMMERCIAL GRADE 
CRYSTALS MALE FOR YOUR UNITe THIS ASSURES YOU THAT THEY WILL HAVE THE 
CORRECT LOAD CAPACITANCE AND 3E ON FREQUENCYe IT ALSO GIVES YOU A 
CRYSTAL THAT IS TRADEASLE OR TRANSFERABLEe MANY OF US HAVE TAKEN THE 
CHEAP ROUTE. ONLY TO RESRET IT LATERe WE HOPE THAT YOU WON'T. 


CCHEMATICS FOR RCA CMv 3Eesece THESE UNITS ARE SIX METER OR LOW 
BAND AND SCHEMATICS FOR ANYONE NEEDING THEM ARE AVAILABLE FOR 29 CENTS 
FROM JOHN Eo GREVE, WODGV, 711 4ATH STREET, ROCK ISLAND, ILLo 
QUANTITY DISCOUNTS 


CQ LOS ANGELESeeeee W7VYCy JERRY We MANN, 4624 ELEANOR CIRo,y 
LAS VEGAS, NEVADA, IS LOCKING FOR SCHEONE IN CALIFORNIA TO WORK WITH TN 
SETTING UP A SIX METER LINK BETWEEN LeAo AND LeVe AND PLANS A MOUNTAIN 
TOP REMOTES 


ANOTHER EQUIPMENT SOURCE oo000 IS Je We SEIBERT, WSVLEy 4919 
EIGHTH STREET, GULFPORT, MISSISSIPPIece FMTRUSGD GEARo 


W3RTV HAS A NEW BATCH OF GEAR secce AND WOULD ALSO LIKE TO 
TRADE 52 OR 450 MC RCA UNITS FOR 15¢ MC RCA, GE OR M GEAR. HE IS IN 
THE MARKET FOR SOOD FREQUENCY AND DEVIATION MEASURING EQUIPMENT» 

Je Wo FANTASKI, 162 IRWIN STo, VERONA PAo 


W4WGE LICKS ALL MOSILE IGNITION NOISEeoees BOUGHT A CAR WITH A 
DEISEL ENGINE> 


THE FCC IS RECEIVING PROPOSALS LEFT AND RIGHT THAT CONCERN Fit 
CPERATION FOR ONE REATON OR ANOTHER. IN ORDER THAT YOU WILL BE UP TC 
BATE WE PASS ALONG WHAT WE ARE AWARE OF e 

te SIMPLIFICATION OF MOBILE LOGGING SEEMS TO BE ONE ON MANY MINDS 
AND IN JANUARY Q°T YOU WILL FIND THE DETAILS OF FCC DOCKET NRe 14,353 
' THAT WILL MAXE THINGS MUCH EASIERe WE UNDERSTAND THAT W5CXJ IN DALLAS; 
TEXAS HAS PETITIONED THE FCC TO DROP ALL LOGGING OF VHF MOBILES. HE 
REASONS THAT THE AMATEUR SERVICE I¢ THE ONLY ONE THAT REQUIRES MOBILE 
LOGSING IN THE ENTIRE WHF SPECTRUMe THAT®S TRUE AND IS A GOCD POINT. 

Ze IT IS ALSC OUR UNDERSTANDING THAT WAYNE GREEN, W2NSD, HAS 
PETITIONED THE FCC TO ALLOW FAST SCAN 1 MCo TELEVISION IN THE UPPER 
TWO MESACYCLES OF SIX AND TWO WETERS. THE ORIGINAL THINKING BEHIND 
THIS PROPOSAL NO LONSER HOLDS TRUE, THE OLE POWER LINIT ON 452 NCo 
ALSO THEY WOULD HAVE THE PROSLEM THAT ANYTIME A CARRIER WOULD COME CN 
ANYVHERE IN THE 1 MC 3ANDWIDTH THEIR TV PICTURE WOULD BE BLOTTO. AND 
CF COURCE WE WOULD HAVE THE PRO3LEM OF OUR SQUELCH OPENING ALL THE TIME. 
SO WE FEEL THAT FOR EVERYONES DENEFIT Ty SHOULD TRY ESTASLISHING ITSELF 
IN AN UNUSED PORTION OF EITHER THE 225 OR 420 MC BAND. JUST GOT IK 
THE NEW 2ST AND THEY ARE BACKING U“ UP ON THISo THANK YOU ARRLe 

30 SEE JANUARY VHF HORIZONS MAG. EDITCRIAL, FOR THEIR MOBILE 
RELAY PROPOSAL. WE BILL COMMENT ON THIS IN OUR NEXT ISSUE. 
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A ahTeh. VHF FM STATION ANTENNAS ONE OF THE MAIN REASONS WHY THE 
AM 3CY° SOMETIMES OUTSHINE US WHEN IT COMES TO WORKING LONG DISTANCES 

IS CONNECTED WITH THEIR USE OF BEAM ANTENNAS. MIXED FEELINGS SEEM TO 
EXIST ABOUT THE USE OF BEAMS ON OUR FM NETS. SOME OF US ARE IN FAVOR, 
SUT MORE OFTEN. THAN NOT WE HEAR O3JECTIONS BECAUSE OF THE LOSS OF OMNI- 
DIRECTIONAL COVERASE WHICH GOES WITH THE USE OF BEAMS. WE HAVE THIS 
FEELING CURSELVES CINCE THE ALL DIRECTIONAL COVERAGE IS HIGHLY DESIRABLE 
IN EMERGENCY SITUATIONS WHERE HAVING A BEAM POINTED IN THE WRONG DIRECTO 
MIGHT CAUCE A CALL FROi A WEAK MCSILE STATION TO BE MISSED. HOWEVER, THE 
FACT REMAINS THAT AN EXTRA 7 TO 13 DQ ON EACH END OF SOME OF GUR LONGER 
PATHS WOULD DO WONDERS TO MAXE THEM FULL QUIETING AND WOULD MAKE SOME 

OF THOSE NOU I[Mrcc¢cI3LeE HOPS COMMCNPLACEs IT MAY SEEM THAT THE ALL 
DIRECTIONAL REQUIREMENT AND THE HIGH GAIN ARE NOT COMPATIBLE, BUT WE CAN 
"HAVE OUR CAKE AND EAT IT TOO". 

. THE SECRET. IS TO PHASE A GROUND PLANE, COAXIAL, OR QMNI=- DIRECTIONAL 
GAIN ANTENNA WITH A MODERATE CIZED 3EAM“TC PRODUCE A “KEYHOLE” SHAPED 
PATTERN ROTATE THE SEAM AND YOU CAN FAVOR ANY EIRECTICN AND STILL KEEP 
YOUR LOCAL COVERASE. SINCE THE POWER GOING UP THE FEEDLINE I¢ £PLIT, 
WITH HALF SOINGS TO EACH ANTENNA, THE GAIN OF THE 3EAM WILL BE DOWN 3 DB 
(OVER ITS NORMAL GAIN) AS WILL THE OMNI-DIRECTIONAL COVERAGE. A 3 DB LOS 
WILL BARELY BE NOTICED IN YOUR ALL DIRECTIONAL COVERAGE, BUT YOU SURE WIL 
NOTICE THAT 7 TO 19 D3 WHICH YOU PICK UP FROM THE BEAMe 

HOW IT*S DONE» TO GET GCOD RESULTS FROM THIS SYSTEM A FEW. SIMPLE 
RULES MUST BE FOLLOWED. 
ie THE ANTENNAS HUST 3E MOUNTED CONCENTRICALLY ON THE SAME 
MASTe IT I¢ OX FOR THE GROUND PLANE TO ROTATE ALSO. 
Zo THE LENGTH OF THE PHASING SECTIONS FROM THE “T" CONNECTION 
NEAREST THE TRANSMITTER TO EACH ANTENNA (DRIVEN ELEMENT) MUST 
BE EQUAL. 
Seo ALL OF THE COAY IN THE PHASING AND MATCHING SECTIONS MUST 
HAVE A VELOCITY FACTCR OF 2e6Se THIS ELIMINATES THE USE OF 
THE FOAM DIALECTRIC (LOW LOSS) COAX LINES IN THE PHASING AND 
MATCHING SECTIONS. THIS TYPE OF COAX I° OK FOR THE MAIN FEED 
LINEe 
4e THE ELEMENTS MUST BE FED SYMMETRICALLY. THAT IS TO SAY 
THAT ALL DRIVEN ELEMENTS MUST EITHER BE FED ON THE UPPER OR LOWER 
HALF OF THE ELEMENT, AND THESE FEED POINTS MUST BE ON THE SAME 
HALF FOR ALL DRIVEN ELEMENTS OF A GIVEN ANTENNAo AS AN EXAMPLE, 
A GROUND PLANE IS FED ON THE UPPER HALF OF THE ANTENNA © THERE= 
FORE THE BEAMS WHICH ARE USED WITH IT MUST ALSO BE FED ON THE UPPER 
HALF OF THE DRIVEN ELEMENTS. 
oe ALL IMPEDANCES MUST 3E MATCHED TO ASSURE AN EQUAL DIVISION 
OF POVER BETVEZN THE TWO ANTENNASe 
Se THE OMNI=-DIRECTICNAL ANTENNA MUST BE MOUNTED A FEW FEET 
AsOQVE (OR BELOW FOR SOME SAIN ANTENNAS) THE BEAM ELEMENTS TO 
PREVENT INTERRACTION SETVEEN THE ANTENNAS. 
THE DIAGRAMS ON THE NEXT PAGE SHOULD GIVE YOU JUST ABOUT ALL THE 
ADDITIONAL INFORMATION WHICH YOU NEED TO PUT THIS TYPE OF ANTENNA 
SYSTEM TOSETHERe 
THE IMPEDANCE MATCHING IS QUITE STRAIGHT FORWARD. EACH ANTENNA 
TS ADJUSTED TO MATCH 52 QHM COAXe THE FEEDLINES FROM THE TWO BEAMS 
ARE PARALLELED, AND THE FFFECTIVE IMPEDANCE AT THIS POINT IS 25 
OHMS. THIS 25 OHM IMPEDANCE I¢ STEPPED UP TO 58 OHMS AGAIN BY THE USE 
OF THE 1/4 “AVELENGTH SECTION OF 35 OHM COAX AS A LINEAR MATCHING 
TRANSFORMER>s AT THIS POINT THE 52 OHM COAX FROM THE GROUND PLANE 
IS CONNECTED, AND THE EFFECTIVE IMPEDANCE IS AGAIN 25 OHMS. BY 
THE USE OF ANOTHER 1/4 WAVELENGTH SECTION OF 35 OHM COAX THE IM 
PEDANCE I¢ AGAIN STEPPED UP TO 52 OHMS. AT THIS POINT THE 59 OHM 
FEEDLINE TO THE TRANSMITTER CAN BE CONNECTED AND A GOOD MATCH WILL 


RESULT. 


& 


2 


MATCHING AND PHASING FROM THE SKY 
LINES VIEW 


GROUND | 
PLANE i ae 
BEAM BEAU 
Deke DeEs 
5) OHM | 50 OHM 


COAX 


1/4 WAVELENGTEH 
35 OH CORY 


hy Ts 1 


THE LENGTH OF COAX 
FROM "T"1 TO THE 
CONNECTION POINT 
ON EACH ANTENNA 
MUST 3E EQUALe 


1/4 WAVELENGTH 
“35 OHM COAX 


23 OHM COAX 
TO THE XMTRo 


(Deo MEANS THE DRIVEN ELEMENT) 


oo mt mos ere ss et ese eCrmseSess S28 S83 SS eh ee 


NOTES$ 


$0 A 1/4 WAVELENGTH SECTION OF COfX LINE WITH A VELOCITY FACTOR 
OF 03e66 If 37 INCKEL AT S207Z MCos AND 13525 INCHES AT 146094 MC. 
@o THE 35 OHii COAY IS RG=S3/Ue IT IS A SOMEWHAT UNCOMMON ITEM, 
BUT CAN GE PURCHASED FROM HERBACH AND RADEMAN , INC. 1204 ARCH ST. 
PHILADELPHIA, 7 PAc IT IS THEIR CATALOG NUMBER TM1@K372. MINIMUM 
ORDER 30 FEETo A 5¢@ FOOT LENGTH WEIGHS 8 LBS. AND COSTS $3.43. 

A 126 FOOT LENGTH @EIGHS 15 LBSe AND COSTS $5093. 

So THIS IDEA CAN BE USED WITH 72 CHM ANTENNAS ALSO. JUST SUB= 
STITUTE 72 OHM COAZ WHERE WE HAVE USED THE 5@ OHM, AND SUSSTITUTE 
a OHM COAX WHERE WE HAVE USED THE 35 OHMe 

4 IF YOU LIKE THE "T™" CONNECTION NEAREST TO THE TRANSMITTER CAN 
oF LOCATED IN THE SHACKo THE LENGTHS OF THE LINES TO THE FEED 
POINTS ON THE ANTENNAS MUST CTILL SE KEPT EQUAL, BUT EITHER LINE 
ee ae DISCONNECTED FROM THE "T* AND THAT ANTENNA CAN 3E USED 
CEPARATELYs 


NERKERKREE EARS ARARERERRERK 
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XEXKKXKKKKXARKANK KAKEXKKAKK 


a 7: oh ~ ThE .- x Xx 
X% NATIONAL WIDE-BAND FM/X ~ Fe Me + K ->- THE BOX SCORE. ---~-% 
a CALLING AND. WORKING .X "HE: W'S - ‘K- NUMBER OF STATES ON X- 
a FREQUENG IES a K S2.525 MC 3146, 94° MC. X 
H $2,525 MC." 1n6.94.MC.X. VOL.I2., NRoIT X 27 ae X 
z hk ae XK MARZAPR 196% =X ine Maat: 
“REAZMARRERERRKRRRERERRE KE KAKK: -AKEKXXXXXXXXXXNXKXX: 


BIG ERROR ~- PLEASE ‘V.o.uN IMMEDIATELY TO ERRA?:. SECTION ON PAGE 2; 
vee LONG PAUSE =:-- NOW-WLIH REL FACES WE STOP THE EDITORIAL AND BRING 
FORTH 1,835 CENTS WORTH OF REPEATER’ INFORMATION. (35 CENTS / 6 ISSUES 
EQUALS 5.833, MINUS: 4 CENT STAMP ‘~. EQUALS 12833 CENTS) : 


| V.HoF. .~ F.sM.°REMOTE CONTROL AND. REPEATERS 
Ie INTRODUCTION 


A. TERMINOLOGY - REMOTE CONTROL MEANS TO CONTROL A BASE. STATION 
Bee : DISTANCE. TWO USUAL METHODS ARE BY A WIRE LINE AND BY RADIO. 

ON R Le i : ‘ 

__. SREPEATER® 2S A GENERAL TERM FOR WHAT THE FCC -CALL'S A. MOBILE REL 
AYe THIS IS A.STATION DESIGNED TO RECEIVE A VHF. FREQUENCY AND SIMUL-~ 
TANEOUSLY -RETRANSMIT“THE MESSAGE. ON ANOTHER FREQUENCY. 

_ YOU SHOULD THINK OF REMOTE CONTROL AND. REPEATERS AS SEPARATE _ 
FUNCTIONS AT ALL TIMES. WE. WILL DESCRIBE THEM SEPARATELY IN GENERAL 
AND. SHOW HOW THEY ARE OFTEN COMSINED:FOR AMATEUR USE. . SEE ALSO PART 
"Eh" ROR DEFINITIONS, 


} 


Bs REMOTE “CONTROL .~.NOW AN AMATEUR MAY USE REMOTE CONTROL.-TO“BE 
ABLE TO PLACE HIS BASE STATION ON THE TOP OF:A MOUNTAIN WITH ITS OB- 
ViOUS VEF ADVANTAGES, “HE MAY DECIDE TO.USE THE: SIMPLEST METHOD OF 
REMOTE ‘CONTROL ~- WIRE LINE. THIS INVOLVES RENTING. A PAIR OF TELE-~ 
PHONE LINES FROM.HIS HOME TO THE MOUNTAIN TOP, IN SOME LOCALITIES - 
THIS-IS AN [NEXPENSIVE SOLUTION. AND SINCE IT IS A MORE. POSITIVE: METHOD. 
OF CONTROL IS EASIER TO INSTALL. AND. MEET FCC LICENSE REQUIREMENTS. IF 
OUR HAM GETS HIS. STATION-BUILT-AND LICENSED, HE HAS THE PLEASURE OF 
EXTREME RANGE AND ULTRA RELIABLE COMMUNICATION COMPARED TO HIS FELLOW 
-HAMS...NO BIG PROBLEMS. ARE. PRESENTED AND- LOGGING AND IDENTIFICATION 
ARE CONVENTIONAL. wr sae 

. BUT SAY .OUR HAM FRIEND CANNOT GET A’ PHONE LINE OR THAT A LINE IS 
‘YGO-EXPENSIVE.. SO HE MUST RESORT TO RADIO CONTROL WITH ITS INITIAL 
EXPENSE OF EXTRA TRANSMITTERS. AND: RECEIVERS FOR HIS "CONTROL. LINK", HE 
MUST BE CAREFUL BECAUSE THE FCC REQUIRES, POSITIVE CONTROL AND THE: USE 
OF FREQUENCIES 229 MC AND ABOVE WHERE. OBSTRUCTIONS OFTEN AREA PATH 
PRORLEMs HE MUST ALSO CONSIDER THAT THIS RADIO. REMOTE CONTROLLED STA- 
TION’ IS A’ SMALL. REPEATER IN‘ITSELF SINCE. HE RETRANSMITS FROM HIS. CON- 
TROL OR _"UP~LINK® AND.-RECEIVES:VIA A. *DOWN-LINK®.. NOW-HE®HAS RUIN INTO 
PROBLEMS: INVOLVING LOGGING AND IDENTIFICATION. HE MUST. LOG AND ID. 
NOT ONLY WHEN TRANSMITTING BUT WRENEVER HE IS RECEIVING SINCE A TRANS= 
MITTER- IS-ON THEN ALSO... THIS -CAN BE DONE MANUALLY OR ALTOMATICAELY. A 
COMPLETE UNDERSTANDING. OF FCC. REQUIREMENTS: AS OUTLINED FURTHER IS REC~ 
OMMENDED. REF ORE ANY -PLANNING IS tINDERTAKENs “VARIOUS FEATURES NOT IN= 
“LUDEN. IN A NORMAL: STATION ARE.-NECESSARY..IN A’ REMOTE CONTROL STATION. 
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x “FM NEWS* TS Puy BLISHED BI- MONTHLY BY K&FSU AND K&ZAD. THE PU 
HZ LACATICN OF THE WMEWS" IS ON A STRICTLY NON-PROFIT BASIS. A 

Kk CENT SUBSCRIPTION RATE COVERS THE COST GF PAPER AND POSTAGE 
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x AS COMPLETE AS POSSIBLE. HOWEVER. THE EDITORS ACCEPT NO RE z 
x ONSIBILITY FOR ERRORS. ALL MATL SHOULD BE SENT TO: SEyMOUR = 
x eu. JRej KAFSU, RT. 2. WATERLICK RD.» LYNCHBURG, VA. TELEPHONE << 
HK FGS-233~252H. iF DUE CREDIC | IS GXVEN TO’ OUR ua [ORS ANY PART OF x 
x THES PUBLICATION MAY BE REPRODUC ED WITHOUT F FURTHER PERMISSION. K 
K x 
XXKXXNAKKRNNAKANAXKKE MAKE NAAKAAAKD MUCTCES OCCT CCST OR CTOSOCTUSSESTSOS LXK 

ERRATA ~eo-~ YHEN WE MAKE A BOOBGO WE BGO IT THGROUGHLY. THE TUS 
METER FM RTTY FREQUENCY IS c-~ 146.79 --- NOT 1A? 7B WE oe NG ONE 
SOUGHT CRYSTALS! REMENBER , 2 METER RTTY ON 146.70 MC. PLEASE SPREAD 
THE WORD. 


SAO 7 NE Oe An tee me ee en WR ee ne ne et ee ee ee 


CONTINUED FROM PAGE ONE 


sO A HAM TO LOCATE A STATION i 
DER CONTROLLING IT. HE ee is LIVE iN A GOOD LOCATION sed CONTROL 
IT *LOCALLY*®, 2. USE WIRE LINE REMOTE CONTROL, OR 3. USE RADIO REMOTE 
CONTROL GNE OF THESE IS THE FIRST CONSIDERATION IN ESTABLISHING EX- 
TENDED UH FFM COMMUNICATION IN AN AREA. 


C. REPEATING ~ THE LEGAL AND TECHNICAL ASPECTS OF A REPEATER 
ARE DISCUSSED LATER BUT THERE ARE OTHER POINTS TO CONSIDER WHENEVER 
& HAM DECIDES TO "GG REPEAT. WHAT ARE YOUR MOTIVES? THE LOGICAL 
ONE WOULD BE TO ALLGW OTHERS ee ee MOBILES, TO USE THE AD- 
EM 


VANTAGES YOU HAVE OR ATTAIN VIA REMGTE CONTROL. 

’ BUT WHAT ARE THE DISADVANTAGES {NVO! VED? ONE OF THE MOST IM- 
PORTANT IS YOUR ven. L TIME! FOR cla NCES HOW DO YOU STAY sgl 
AND CONTROL i REPEATER ALL THE TIME? 1AT HAPPENS WHEN YOU WAN 
TO GO TO A MOVIE ONE EVENING AND AT THE SANE TIME SOMEONE WANTS 70 
USE *THE REPEAT ee SOMEONE MAY SET pISGRiNt ‘LED, HOW DO THE OTHERS 

FEEL WHEN ¥OU CET TIRED GF LOGGING THEM TALKING BACK AND FORTH AND 
BECIDE TO SHUT Low iN. : 
WHEN ONE PERSON UNDERTAKES BUILDING AND OPERATING A REPEATER 
MANY OF THESE AND OTHER PROBLEMS ARISE. WHAT ARE THE BE St WAYS TO 
SOLVE THEN? WE DO NOT KNOW. IN SOME AREAS THE WNURITTEN LAW iS TO 
WORK DIRECT AND THE ONLY TIME THE CHANNEL “B® TRANSMIT. OR REPEATER 
tNPUT FREQUENCY IS USED IS IN TIME OF URGENT NEED. ANOTHER WAY TO 
HELP THE PRESENT SITUATION MIGHT BE TO HAVE A REPEATER LICENSED AND 
OPERATED BY A CLUB AND RUNNING SHIFTS AND GPERATING DURING CERTAIN 
TIMES OF TEE DAY. (WE DON,T. KNOW IF THIS CAN BE LICENSED? MANY HAVE 
FOUND THAT THE MOST SATISFACTORY SOLUTION {4S TO LIMIT THE STATION 
TO REMOTE CONTROL OPERATION. 
AS WEMTIONED IN THE LEGAL § PORTION OF THIS ARTICLE, THE FCC. 
TS SO eta iN THE REPEATER AREA THAT THE Paketd REAL SOLUTION 
THAT WILL $2 CSFECTIVE IS FOR THE FeCeC. A DETERMINE a ISSUE A 


CLEAR SET OF REPEATER REGULATIONS FOR AMATEL RS. 


=i 


mt Pio: 


YA HIGH LOCATION MUST FIRST CONSI- 


SwHAT ARE SOMEIDTEER THINGS TO CONSID 
DEATERS? MAINTENSRCE CAN BE A BIC SROBLE” 
PAR AWAY. (IMAGINES S@ MILES ON A hougH 
GF SNOW, ACKOSS A CREEX, AND you FraRcoy 
PROBLEN i THERE ARE MORE: iF PEOPLE HAUL 
ENCOURACES 18 INCH COAT HANGER BASEMENT 
FOSMANMCE OPERATION, LIMETING TRE USE TO 
GL FREQUENCIES CHOICES FUR REPEATER UNPUTS AND Gur: 
TM (S 4 


ila BE MADE PROBLE IN MIND 


ate Cary os 


EVHNICSL PROBLEMS; con SEDER HOW YOUR REPEATER WELL FIT LR 
WITH Dore L CAL AND } OPrA “TON, 7" . 7 
Hike HAVEN, T GOT THE ANSWERS Bur &E SOUST OU thi OF 

PR ni THE FIRST. £5 -WHAT. ABOUT THE SHAL FRE pees "18 
ACTIVETY IN YOUR AREA I5 AMD WILL i > TOA FEY Ee SE 
THY WGULD BE TO REFEAT-TG OR FRO Ti GHAL FRES ¥ 

EVER, THIS WILL ! BECOME A PROBLEM AND HAVE GERNCED . SG 
THE BEST HAY MI GET ‘BE TO REPEAT ANGT! CHANNS THE 
NATIONAL. FOR INSTANCE IN THIS TE rey ‘ oe 
QUENCY TK AND RAL LN CHANNEL * x OT REPLAY KS DE 
RECT ‘TR AND RA GN 246,94 MC°. IN CHANNEL *5° HE MIGHT TX ON i4@y4 
MO AND ‘ 


RS ON luc, 7& MC, 


GTEER THINGS TO REMEMBER: ON SIX METERS REMEMBER THE SKLP SEA 
SON. AND ON TWO METERS AN ENPUY ABOVE 147 MO. WILL ELIMINATE TECH 
NISZANS AND NOVICES, SUCEESTED REPEATER INPUT gas AXE DisS~ 
SUISSED IN THE TECHNICAL CONS? DE ATAONS WITH THE REPEATER DESIGN CLR 
VES; THEY ARES . 2 METERS ~ 46.34 MC. 

S METERS ~ 53.92 NC., j 

%. REPEATER DEFINITIONS ~ BELOW ARE LISTED VARIOUS TERS THAT 
MAY BE HFARD WHEN DISCUSSING REPEATERS. SOME OF THEM ARE USED ONLY 
LOCALLY AS FAR AS WE KNOW, AND WE ARE NOT ADVOCATING THEGR USE. IT 
WAS FELT TREY SHOULD BE DEFINED AS WE USED THEM WHILE WRITING THIS 


ms 


REPEATER OR MOBILE RELAY ~ SEE PAGE 1, PART I-A. 

ANSMIT OR TRANSMITTER 

RK ~ RECEIVE OR RECKIVER. : 
CONTROL LINK ~ A RADIO FREQUENCY ASGVE 229 Moe USED TO CONTROL 
A REMOTE STATION, 
4 


oe ae ~ = 
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aes a fe. 8 


UP LINK - A FREGUENCY y WSUALL'Y THE SAME AS THE CONTROL LINKs 
USED F ROM Tt E CONTROL POINT TO THE REMOTE STATION. TO TALK UR 


RENT THAN 4 0) 


50% IN TINK ~ & FREQUENCY USUALLY BIFFE R 
FROM THE REMOTE ST 


ql 

~ i 
WHYCH TRANSMIT TS" ‘WK RECEIVED SIONAL 
Pak CONTE OX POINT 


soe 


pt HE, SAME EREQUENCY. | NO, REPEATER UANGLVED y 
FLED FRES iy 


Sect ~ fA AND RA ON THE 
&MNEL PA" = AN UNSPECI 
EQUIENCY.. | 

NNEL "BR" - AN UNSPECT 
» USUALLY THE REPEAT 
RIER ~ THE aE CGMPONEN 
110 GAN BE IMPRESSED. . a 
Cott me “ A CARRIER OPERATED RELAY is A. 
OPENS WHEN THE S Sour) .CH OPENS AND CLOSES, 
DROP ODT - THE ACTION OF A TRANSMITTER SHINTTING OFF OR A SIG 
NAL LEVEL DROPPING BELOW READABILITY. 
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ADDED IN THE KEYING CERCEIT TO HOLD THE TRANS 

A FEV SECONDS AFTER THE C.Q.R. OPENS this 

TER ON EVEN THOUGH TAY SIGNAL RECEIVED ON CHAN 
; MSISTENTLY STRONG ENOUGH TO KEEP THE C.O.R. CLOS~ 
£D ALL TRE TiWE. IT ALSO KEEPS THE TRANSMITTER FROM EXCESSIVE ON-OFF 
KEVING WHEN MOBILE UNITS ARE TALKING BACK AND FORTH RAPIDLY. THE 
CHANNEL PA" TRANSMITTER MUTES THE CHANNEL "A" RECEIVER AS IN A NOR- 
MAL STATION. 

fL COMPLETE INTERCONNECTION DIAGRAM FCR THE TRANSMITTER, TWO 

RECEIVERS, C.OsRey CATHODE FOLLOWER AND DELAY RELAY IS SHOWN AS 
FIGURE 2. THE CIRCUIT FOR THE CeOoRe IS SEOWN AS FIGURE 3. THE 
CATHODE FOLLOWER IS FIGiRE 4, 


y SEPARATION - TH ¥ SEPARATION WHICH MUST 

BE USED THE'-As CHANNEL AN CHANNEL TO PREVENT LOSS 
OF THE WEAK iNCOMING CHANNEL eas s DEPENDANT ON SEVERAL 
FACTORS . THESE ARES d,- THE CHANNE RECEIVER. 2. THE lic tia , 
“AY TRANSMITTER, 3. THE ANTENNA SY 4 THESE FACTORS BDETERM hi 
MINER FREQUENCY SPACING WHICH CAN SE USED. 

THE LIMITATION OF THE MOBILE TRANSMITTERS IS WHAT DETERMINES 
THE MAXIMUM FRECUENCY SPACING TO BE USED IN THE SYSTEM. THESE MAX- 
IMUM SEPA ATLONS WILL VARY WITH FRESUENCY AND EQUIPMENT, BUT SPACING 
OF 329 KO AT 6 } METERS AND 72@ KC AT 2 METERS SHOULD BE POSSIBLE 
WiTH ONLY A SLIGHT LOSS IN POWER GUTPUTZENCREASE IN FINAL STAGE BiS- 
SIPATION, OPERATION AT GREATER SPACINGS SHOULD BE POSSIBLE WITH 


MANY TYPES OF GEAR. . 
RSTAND WHY THE REPEATER EQUIPMENT AND ANTENNA SYSTEM ARE 


ST 
SO IMPORTANT ORE MUST BE AWARE oF THE TREMENDOUS DEFFERENCE EN LEVEL 
ETWEEN THE WEAK STENAL WHICH MUST BE RECEIVED ON See FB* AND 
THE STRONG CARRIER WHICH MUST BE RADIATED ON vers a: FGR A SYS~ 
TEM WITH A ofS HICR CHANNEL WS" DESIRED SIGNAL AND A "CHANNEL FA ©. 
-POWER GUTPUT OF 59 Ss THIS DIFFERENCE IS ON THE GRDER OF 16 D 
THEREFORE THE RECET\ SELECTIVITY AND THE ATTENUATION DUE TO ANTENNA 
SPACING MUST GIVE AL OF iSg DB PROTECTION FROM THE CHANNEL “A* 
TRANSMITTER CARRIE T THE CKHANNEL “B® RECEIVER FREQUENCY. 
IN ADDITION T ANSMITTER PUTS OUT A NOISE SPECTRUM WHICH MUST 
BY ATTENUATED BY Ti ITENNA SPACING. FOR THESE REASONS IT CAN BE 
SEEN THAT CAREFUL SELECTION: ‘OF THE SQUIPHE! NT AND A GOOD ANTENNS Le 
THE DESIGN OF A MOBILE RELAY. STA~ 


STALLATION CAN PAY BIG DIVIDENDS IN 
TION. 


OWING HINTS SHOULD BE 


D, THE RELAY STATION RECEIVER ~ THE FOLL 

HELPFUL IN PICKING A RECEIVER WHICH WILL GIVE GOOD PERFORMANCE AS A 
CHANNEL "B® RECEIVER. 

ke PICK A RECEIVER WITH THE MAXIMUM NUMBER OF TUNED CIRCUITS BETWEEN 
THE ANTENNA AND THE SECOND MIXER. ; 

3. CHOOSE A RECEIVER WITH THE MINIMUM NUMBER OF TUBES BETWEEN THE 
ANTENNA AND THE LOW EF. INPUT. THE MINIMUM. NUMBER iS PROBABLY 3, 
ReF. AMPLIFIER, FIRST MIXER AND SECOND MIXER?. 

ee: OK A RECEL VS ah UIT ‘OMG RoF. AMPLIFIER, FIRST MIXER, ONE HIGH 
Inf, AMPLIFIER AND SECOND MIXER QVER ONE WITH TWO R.Feo AMPLIFIERS, 


FIRST MIKER AND SECOND MIAER. 7 . 
4, PLAN ON bie ee Ch ike TRANSMITTER TYI SHIELDING} THE BOTTOM Oi 
THES RECEIVER AND PL HE RECE! VER PHYSICALLY AS FAR FROM THE TRANS- 


POR ” 


MEPTER AS IS POSSIALE. ; al | 

5, DON,T USE & RECEIVER FOR A REPEATER JUST BECAUSE IT iS YCUR .2 
MICROVOLT PRIDE. A RECEIVER NETH GUST A LITTLE POORER SENSITIVITY 
HAY GIVE MUCH BETTER PROTECTION FROM THE ASSOCIATED TRANSMITTER. 


mors PASE mat os 
? t 72} en | AUT A TS ‘, 
ak. noisy is 


MAM Ce 
fo. FESR a fies 
Cs at a eT bE ee Mele | 
TWO METER RECKIV: 


8. DON, T PAY TOO NUCH 
PICKING f RECEIVER. 


ECTIVATY WHICH f: VALUES 

3. DQ CALCULATE SPUREGHS RESPONSES FOR THE 

USED o SRE APPS AN EXAMPLE OF THIS TYPE OF 
THE SPURIOUS F ULD BE CRECKED OviT AGAINST | 
TRANSMITTER FR AINST OTHER CLOSE BY A 
TRANSMITTERS. EVEN HE SPURIOUS RESPONSES MAY BE SHORE THE 3 
DS DOWN THEY MAY CAUSE. LE IN REPEATER SERVICE. CHANGING TRE 
CRYSTAL (S} TO PUT THE {ON VOLTAGE TO THE MIXER(S> ON THE OTHEF 
SIBE (FREQUENCY WISE:. TEN CURE THIS PROBLEM. 
“4. LATER MODEL RECE RE GENERALLY BETTER o 

: : 


fo THE RELAY STATION TRANSMITTER ~ THE FOLLGHING HINTS MAY HELP 
IN CHOOSING A TRANSMITTES SUITABLE FOR USE IN A REPEATER. 
i, PICK A TRANSMITTER WITH A LOW TOTAL MULTIPLICATION CHIGH FREGUENCY 
CRYSTAL? OVER ONE WITH THE CONVERSE, 
9. PICK A TRANSMITTER WITH THE MAXiMU% NUMBER CF TUNED Ci IRCUITS. 
4, A LOW ORDER OF MULTIPLICATION IN THE STAGE FOLLOWING THE OSCIL~ 


1 Oi 
i 2 
LATOR IS TO BE PRESERRE 


M 03 

7 She Ty 

a TS wy 
3, USE OF & TRANSMITTER WITH MODULATION LIMITING IS PREFERABLE» 
be LATER MODEL TRANSMITIERS ARE GENERALLY BETTER. 
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ER & 3 n> BVALLABL % 
Be PTCAL AND HOR! CN MBINED TO PICK 
uP ONCE THE ANTE ¥ NE OVER THE OTHER 
CON ATIGN THE : pedis [ATION BECOMES ESSENTIALLY AS {7 IS FOR -HORI~ 
ZONTAL SEPARATION ALONE « SE THE REPEATER DESIGN CURVES (FIGURES 
5 ND do : ; = ; . 
o rae a “- - * “ ws Qg * A = * — z 

i, OMNIDIRECTIONAL VERTICALLY DULARTZED GAIN ANTENNAS WILL GENERALLY 
GIVE GREATER ATTENUATION THAN WILL CROUND PLANSS WHEN SEPARATED VER~ 
TICALLY. 7 a ay 

5. TO CHECK TO SEF WHETHER IT IS TRANSMITTER NOISE OR RECEIVER DE 
SENSITZ TION WHICH TS BOTHERING A CHANNEL *B* RECEIVER, PLUG A METER 
INTO A LIM ITER WHICK IS UNSATURATED BiT WHICH GIVES SOME INDICATION ON 
NOISE ALONE» READ THE METER ON NOISE. KEY THE CHANNEL “A” TRANSMET~ 
TER. iF THE METER READING RISES YOU ARE PROESBLY BOTHERED BY TRANSMIT 
TER NOISE. IF THE METER READING DECREASES LOOK FOR RE SCLIVER DESEN- 


S iTEZAT PION. 
“Se MEASURING YOUR ANTENNA ATTENUATION, IF YOU 
v t 


uU 
- é es. 
CALIBRATED SIGNAL GENERATOR YOU CAN FAIRLY EASILY MEA ATTEN: 
: TEN. BY COMPAR 
hy 


°. 
VATION BETWEEN THE TWO ANTENNAS IN YOUR ANTENNA SYS 
ING THE RESULTS OF YOUR MEASUREMENTS WI f 
ON THE REPEATER DESIGN CURVES yOu Wik 


i JA INFORMATION 
L 
WELL YOUR ANTENNA SYSTEM IS WORKING RYT N 


LY GOOD IDEA OF HOt 
£ 


NUATION WISE, THERE ARE TWO 
STEPS INVOLVED IN DETERMINING THE ANTENNA SYSTEM ATTENUATION. FIRST: 


CONNECT THE SIGNAL GENERATCR DIRECTLY INTO THE RECEIVER AND ADJUST 
THE GENERATOR OUTPUT’ TO GIVE SOME CONVENIENT LIMITER READING. READ 
THE pci GENERATOR OUTPUT (USE THE DB SCALE IF THERE IS ONE ON TRE 


_ GENERATOR 
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ANY ST E's OR STATION SAY RE -DESIGHEOD AROUND ELTAER GR ETE OF 
THESE BASIC SYSTEMS WHICK MAKER THE TERMINOLCAY A LUPELE NORE HAZY ANS 
TO SOME EXTENT DEPENDS ON TAY PARTICULAR WAY TAL INE RAMATION tS FLOW SG 
AT THE MONTWE. WIRE LANL REE QURTROGL CancALSO BE WSED KEKE, : 
THUS FKAMPLE GF TERSENGLOOY LS MOT INTEMDED To SYATE OR LYPLY REA. 
SOR 2S Nat PS Soe INGER AMATEUR PART 12-RULES. THAT LNFORMAT PON 
{5 EN THE THE FOLLOWING ARTICLE. 


¥, SOME LEGAL aS PRETS CF ANSTEBA "4CBILE Riba” AHD REPEATER CONTSOL® 
SY¥ BeWMEDOLETON JRL. Cade 


UNDER TODAYS ANATEME RULES PART 12 a Sty OUT IM VOLUME VE Fis 52 
THRU REY. FRANSMSTTAL Vi ceding? THERE ARE RATHER SEVERE LEMPTATLONS AN | 
TO WHAT MAY OR MAY NOT BE DGNE IN ANATEua BELAY OR REVEATER TYPE Q2kKA~ 
TLON. eee 13,64 DESZRIGES IN SOME OFTAT) THE “REMIQE CONTROL" OF 
A AMATEL & TRANSHITIVG ENCLUDING THE USE Of CADIO CONTROL. NO spkeyeic 
MENTION G¢ MO@LLE RECAY OR REPLATERS (5 MADE AT ANY FOINT. 
PEHNAPS THE TWO MOST CRITICAL POINTS IN SECTION 1264 ARE THE RES 
QUIREMENT: THATS | i | 
be A DULY LICENSED ge CUR OPERATOR MUST SE PRESENT AT THE: LOCATLON 
OF THE APPARATYS OR AT A SPECIFIC REMOTE CONTROL POINT IN LIEU OF THE 
REMOTE TRANSMITTER LOCATION. | 
2. THE "GONTROLLING® TRANSNLTTER AT THE REMOTE CONTROL LOCATION “ist 
OPERATE SPTHIN THE AMATIUE BARDS 220 Mo GR ALGNER ' 
THE FIRST. OF THESE PUENTS WAKE TODAYS AMATEUR MOBILE REUAN" CBERA 
TaN PREITY “HCH A MATTER (F TWO GONVERSTATIONS OR OSG,5, THAT fS.. 
thy, FIRSY WONILE TS UN REALITY TALKING ULTH SRE STATION DOLNG THE REiAY 
tue AND THL RELAY STATION £5 "PASSING ALONG® THE AUDIO AS HES PRANS4IS~ 
SIGN 4K ii Syuany use GGING GN BETWEEN NE €ND THE SECOND GRIER. THe 
EAS  TMaT THE ayERATOR &T THE RELAY STATION TS RETRANSMETTON: THE — 
ND MGT NECESSARILY SPEAKING KINSELE HAS NO BLARING ON. TRE CONTROL. 
THE RELAY STATION WHECH rs Sire His ‘SOLE CONTROL. HE MUST ab PRES: WT 
THERE OR AT LTS AUTHORIZED CONSROL LOCATION, 
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POINT NUMBER TWO FURTHER RESTRICTS A RADIO CONTROL LINK BETWEEN 
THE AUTHORIZED CONTROL PCINT AND THE RENOTE TRANSMITTER LOCATION. MGST 
AMATEUR FM OPERATION TANES-PEASE IN THE SIX AWD T8O METER BANDS AND 
IT £S THEREFORE NECESSARY THAT ARDIT{CHAL FREQUENCIES CARD TRANSMITTERS 
AND RECEIVERS) MUST BE TEED WP FOR CONTROL PURPOSES, 

PERHADS TKE SIMPLEST: AMATEUR MOBILE RELAY STATION IS ONE WHERE THE 
HAM LIVES OR VORKS ON A HIGH HILL (LIKE SOMEBODY WHO WORKS AT A TV TRAN- 
SMITTER AND IS SNOWED IN ALL WINTER). HERE IT IS MERELY NECESSARY THAT 
HE ARRANGE HiS TRANSMITTER AND RECEIVER ON TWO ANTENNAS ¢(SO THEY CAN 
RUN AT THE SAME TIME) AND PUT AN AUDYO FEED THRU SWITCH BETWEEN THEM, 

SO THAT WHILE HE IS TRANSMITTING HE CAN THROW THE SWITCH AND REPEAT WHAT 
tS BEING SAID ON THE RECEIVER. THIS SYSTEM DOES NOT REQUIRE ANY ADDi~ 
TIONAL APPROVAL FROM THE. FCC GR. A SPECIAL LIGENSE. 

MORE’ COMPLEX IN MANY WAYS ARE THE STATIONS THAT ARE REMOTELY CON- 
TROLLED BY RADIO, -HERE IT IS NECESSARY TO CAREFULLY ANALYZE THE FCC 
RULES iN ORDER TO COMPLY WITK THEM AND COME AS CLOSE AS POSSIBLE TO THE 
DESIRED OPERATION WHILE STAYING WITHIN THE LIMITATIONS, IN ADDITION TO 
THE MOST IMPORTANT SECTION (12.64) COVERING. REMOTE CONTROL. ATTENTIGN 
SHOULD BE GIVEN TO SECTIONS ‘12.82 ¢TRANSMISSIONS OF CALL SIGNS) AND TO 
i2,13€&7 (LOGS), THE FOLLOWING SECTIONS SHOULD ALSO BE CONSIDERED WITH 
RELAY AND REPEATER OPERATION: 12.7, 12.2%, 12.62, 12.66, 12.193, 
12,4G3 «NOTE KERE THE IMPLICATION THAT RETRANSMISSION OF AMATEUR SIGNALS 
ZS ALRICHT BY THE PRORIBITION OF “OTHER CLASSES*” OF STATIONS), 12.164 - 
(FOR TRANSMISSION OF TONE), 42.1@6C, 12.443, AND LAST BUT NOT LEAST 
i2,i14A. NATURALLY, I, SURE THAT YOU UNDERSTAND THAT BY MENTIONING 
THESE SECTIONS THAT I DON,T IN ANY. WAY FEEL THAT THE SECTIONS NOT MEN- 
TIONED ARE NOT APPLICABLE, THEY ARE OF COURSE AS ON ANY OTHER TYPE OF 
AMATEUR STATIONe 

AFTER STUDYING THESE RULES, 1,M SURE THERE WILL BE MANY SUESTIONS 
IN YOUR MIND ON SPECIFIC POINTS. I AGREE THAT IT IS UNFORTUNATE THAT 
THE FCC RULES ARE SO VAGUE ON THIS TYPE OF OPERATION. HOWEVER, THEY 
COULD BE VERY TIGHT AND AN EXAMPLE ARE THE RULES COVERING AMATEUR RTTY 
WHICH HAYE VERY TIGHT SPECIFICATIONS TG BE MET. I AGREE SOMEWHAT TO 
THE NECESSITY WITK RTTY BECAUSE IT WOULD BE DIFFICULT TO EQUIP EACH 
MONITORING STATION WITH MACKINES FOR ALL SPEEDS AND ALL KINDS OF SHIFTS. 

IN FM VOICE COMMUNICATIONS THE REGULATION SHOULD NOT NEED TO BE 
SO RESTRICTIVE. IN VIEW OF THE VAGUENESS OF TKE CURRENT REGULATIONS 
iT IS DIFFICULT TO DESCRIBE EXACTLY HOW THE FCC WOULD DECIDE-A "“GREY~ 
ARFA® QUESTION, ‘PERHAPS ONE REASON IS BECAUSE DECISIONS WILL BE MADE 
BY MORE THAN ONE PERSON iN THE FOC, AND ONE MISHT SAY YES ON A PARTI- 
CULAR QUESTION WHEREAS ANOTHER MIGHT SAY NC TO EXACTLY THE SAME QUES~- 
TION. IT IS THE WRITER,S FEELING (AND I JUST MAY BE OUT IN LEFT FIELD) 
THAT PERHAPS THE BEST..COURSE,TO FOLLOW IS TO NOT INDIVIDUALLY DISTURB 
“THE FCC ON EITHER DISTRICT OR HIGHER LEVEL WITH YOUR QUESTIONS BUT TO 
SIT DOWN AND TRY HARD TO INTERPRET THE RULES AS THEY APPLY TO YOUR QUES- 
TION. THEN MAKE NOTES OF WHAT YOUR INTERPRETATION WAS AND MOST IMPORT- 
ANT HOW VOU ARRIVED AT IT. IN OTHER WORDS- WHAT WAS THOUGHT ABOUT, 
UHAT WAS REJECTED AND WHY, WHAT WAS ACCEPTED AND WHY, AND EXACTLY HOW 
WHAT YOU ARE DOING DOES COMPLY WITH THE RULES. THEN YOU ARE PREPARED 
FOR A VISIT FROM THE INSPECTOR WITH WRITTEN ANSWERS THAT HE CAN SIT 
DOWN AND COMPARE WITH THE RULES. I FEEL AND MY LIMITED EXPERIENCE HAS 
BORNE OUT THAT THIS IS A REASONABLE WAY TO APPROACH THE PROBLEM AND HAS 
PRODUCED BETTER RESULTS THAN STAMMERING AROUND TRYING TO THINK UP AN 
ANSWER ON THE SPUR OF THE THE MOMENT. . 

THERE IS SOME ACTIVITY AFOOT TO SEE IF CHANGES MAY BE MADE IN THE 
FCC RULES TO MORE CLEARLY DEFINE AMATEUR MOBILE RELAY AND REPEATER OP- 
ERATION -AND PERHAPS RELEASE OR EASE SOME OF THE CURRENT RESTRICTIONS 
THAT HAVE BEEN POINTED OUT ABOVE. 
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A QUESTION ALSO ARISES CoN CERNING “SPECLP 3 
+ TRAT THE PUBLIC INTEREST % ete BE SERY 
BE g REvR NO DOURT SIM BiSNED TO SHOW HOY. 
OF VALUE IN Tings OF CIVIL 5 SMIRCENSY, SUCH AS F 
cs TKE¢ pre LNLY AAT “EGE > RADE GY ih NOy BE fs adn itl ins em 4 
WAS NOT BEVOCNT2ED 70 SERVE TAL puaLie ENTEREST, ANU iT APPEARS THAT 
SPECIFIC SEOWING YOULE BE HARD TO DESCRIBE as THE EVENT OCCURS. 


THE JUDGEMENT OF WHESEES & SPECIFIC STATEMEN WAS ADEQUATE WHEN CONSI- 
DERED BY DIFFERENT PEOPLE FROCESSING THe A APP PLICATION MIGHT VARY. LETS 
JOT HAMPER OURSELVES With ADDITIGNSL VAGUENESS ZN WHAT <5 REGUIRED TO 
SATISFACTORILY COMPLY WITH THE RULES. 

LASTLY AND LEASTLY, THE STATEWENS SAYING THAT .THE STATION BE DE~ 
SIGNED AND. INSTALLED $0" i T IT HAY BE DEACTIVATED BY REMOTE CONTROL 
IN CASE OF SHERSENCY COULE PERUAPS BE IMPROVED IN won RDING BY USE OF A 
DIFFERENT WORD INSTEAD OF EMERGENCY. SOERTAINLY WE WELSH THz STATION TO 
BE AVATLABLE IN THE CASES OF CIVIL EMERSEHCY SG THAT WE MAY PERFORM IN 
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THE SUBLIC ENTERS. BETTRL WORDING PERKAPS COULD INDICATE THE STATION 
BE DEACTIVATED BY REMOTE CONTROL IN CASE IT 2S FOUND VARYING FROM Fee 


SLES.OR MILITARY EMERGENCY. St 
OPSYEN THOUGH I seen PICKED AT THE ABOVE POINTS, I WANT TO CONGRATU- 
LATE JIN AND THANK Hiv FOR STARTING THE BALI ROLLING AND WANT TO CCl 
PLIMEN: Mid ON THESE POINTS IK AIS ARTICLE? 
ie THE TEE~ZN TO PUBLIC INTEREST ANS SERVICE 
Ze A SOOD BALANCE OF TECHNICAL REQUIREXENTS, "NOT TO NANY OR TOO FEW. 
3. THE MENTION OF COMMERCIAL USE OF SIMILAR TYPES 6 ‘TIONS 
NUMBER « ‘ 
PETS THE DRAFTING OF PROPOSED RULE CHANGES, 92 SHOULD TRY HARD 70 
LOGK THROUGH THE EYES OF THE FOC, SC FC | SPEAK. BY TEES MEAN THAT UE 
tel CONSIDER AND TRY TO DRAFT SO AS TO NOT INCREASE THE WORK LOAD OF 
R ALREADY SHORT STAFF, SCTH IN THE HANDLING OF APPLICATIONS AND IN 
THE HONTECRING CROUP, “THEY KAVE & FULL-TIME JOB NCW AND WE ae STAND 
A MUCH BETTER CHANCE OF GETTING WHAT. WE B DESIRE iF WE DO NOT GIVE TREK 
ADDITIONAL WORK TO DO, ES SPECIALLY IF IT REQUIRES ADDITIONAL PERSONNEL « 


Risde$ 


PHYS ARTICLE YS ALREASY TOO Lone, Mowsien . FUL 
MERTION THAT 1 RAVE DASGUESSSE AND ASSITS®’OR Ge comp tAn 
NECESSARY TOR SEVERAL SUCCESSFUL APPLICATIONS Tor cae 
RADIO IN WHICH MOBILE RELAY AND REPEATSe-COeTeZOLs YER MANY 
Ties A SIMPLE BLOCK DIAGRAM SHOWING EHAT SS LocAtTED AND WHAT 
TALKS TO @HAT, IS EXTREMELY VSLUABLS, OFTEN TRY: DOUGH A 


WERD DESCRIPTION BECOMES EETHER YERY DIFFICULT OR ENTIRELY ROPELESS, 
ESPECIALLY IF THE TERMINOLOGY ISNT WELL PINNED DOWN, | INCIDENTALLY, 
ONE 20INT CF INTEREST 3S THAT MY EXPERLENCE INDICATES TREAT THE FCC DE} 
SIRES TO SEE THE SIGNALS TO SUSPEND TRANSMISSION (12.6435)? BE ABLE 70 
SHTER BY MORE THAN ONE FREQUENCY SC THAT IF THE NORMAL CONTROL RECEIVER 
S TNOPERATIVE CR BLOCKED EY ANY OUTSIDE CARRIER OR INTERFERENCE, CHE 
SICNAL COULD GO IN BY ANOTEER RECFIVER AND HAVE THE DESIRED EYFECT. 
THIS CAN BE DONE BY TWO-RECEIVERS, A80VE -22¢ ME, HONEVER MY OWN .APPLICA~ 
TION WAS APPROVED WITH THE STATEMENT THAT THE ®BASE™ (TWO OR SEX METER? 
RECEIVER WOULD ALSG BE CAPABLE OF RECEIVING THE SIGNALS TO SUSPEND. 
I WELCOME YOUR COMMENTS ON THESE MATTERS. AND THOUGH iT MAY TAX 
A WHILE. 1 WILL TRY TO OFFER MY ANSUERS AND ADDITIONAL COMMENTS IN RE- 
TURN. MAIL CAN BE SENT EITHER IN CARE OF THE EDITORS OF THE “FM NEWS" 
OR DIRECT TO ME AT 1223 FENUICK DRIVE, LYNCHBURG, VA. PHONE 793-259-ca44. 
WARREN MIDDLETON, WADYE 


Vie SUGGESTED READING. 


Ae. REMOTE CONTROL WITH A 42G MC LINK® BY W2ZGP AND W2TTU, QST, JULY, 
1953, PASE 32. , } 

S. VHF REPEATER PROBLEMS AND POSSIBLLITIES® BY KSQNY, QST, JULY, 
1962, PAGE 26. _ 

Co "SCATTER BY KSdKX", VEF HORIZONS, JANUARY, 1963, PAGE 3. 

D. "MORE MOSILE RELAY" BY K5uKX, VHF HORIZONS, APRIL, 1963, PAGE 6. 


Vii. CONCLUSZON. 


WE HAVE INCLUDED THE BASIC PROBLEMS AND TECHNIGUES INVOLVED WITH 
AMETEUR REPEATERS. THE SPECIFIC MANNER IN WHICH THEY ARE USED OR ARE 
BUILT 1$ UP TO THE INDIVIDUAL, WE REALIZE THAT FOR SOMEONE EXPERIENCED 
iN BULLDING REPEATERS OUR ARTICLE IS SKIMPY AND LACKING IN TECHNICAL 
INFORMATION. SUT WE FEEL THAT A HAM UNFAMILIAR WITH THE SUBJECT CAN 
CRT A GOOD GENERAL PICTURE FROM THIS MATERIAL. WE DIDNT MENTION A NUMBER 
OF SMALL BUT IMPORTANT AIDS SUCH AS A CCDE WHEEL FOR IDENTIFICATION, THE 
USS OF A TAPE RECOREER FOR LGGGING, CROSS BAND REPEATING AND SO FORTH. 
THE COMMONLY USED NEGATIVE KEYZING TONE CONTROL WILL BE COVERED IN OUR 
UPCOMING TONE ISSUE. | 
“ANOTHER THING TO REMEMBER IS THAT YOU MUST MONITOR ALL FREQUENCIES 
AT YOUR CONTROL POINT THAT YOU TRANSMIT REMOTELY. QUESTIONS SENT US THAT 
ARE OF GENERAL. INTEREST WiLL BE ANSWERED IN TKE "NEWS", WE WILL WEL~ 
COME ANY COMMENTS ON HOW TO DO THE JOB ZN AN EASIER OR BETTER WAY 
THAN WE SUGGEST, ALSO IF A LIST OF PERSONS OPERATING HAM REPEATERS 
COULD BE ASSEMBLED WE WILL BE CLAD TO PNBLISH ITs 
| 1? TOOK US TYO MONTHS TO WRITE, PUT ON RTTY TAPE, MAKE STENCILS, 
REPRODUCE, COLATE, ETC. THIS. ESSUE (399 COPIES} SO WE FEEL GE HAVE AN 
EXCUSE FOR A LATE ISSUE, FOR THOSE OF YOu READZNG THE "NEWS" FOR TRE 
FIRST TIME MAKE NOTE THAT 2 NORMAL ISSUE IS. 5 TO 7 PAGES LONG~NOT 24. 
“IN OUR NEXT ISSUE WE WILL HAVE SOME NEWS TO REPORT FROM THE WORLD OF 
HAM FM» SOME OF OUR READERS COMMENTS, AND A SHORT TECHNICAL. SECTION. 

FOR THOSE OF YOU WHO HAVE REQUESTED BACK ISSUES WE ARE KEEPING A 

TCORD AND WHEN: WE REPRINT YOU WILL GET THEM <NOT SOON). 

ANY ERRORS THAT WE OR YOU FIND WILL BE CORRECTED IN THE ERRATA 

SECTION OF FOLLOWING ISSurs, 
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THERE ARE ALSO A NUMBER OF OTHER 
RECEIVERS WHICH CAN GIVE US TROVEL : 
METTEN HAPPENS TO LAND ON ONE OF T FOLLOUING ARE 5 
RESPONSES WHICH ARE MOST LIKELY To UBLE IN RESE mAT ER 
de FIRST IHAGE ~ QCCURS AT TH HiGs. Js i ; 
FROM THE DESIRED FREQUENCY. RECTION JOLTAGE LS NORMALLY 
APPLIED ON THE LOW SIDE OF THE SIGNAL THIS SPURETOUS 
WILL ALSO APPEAR ON THE LOW Si TdE INJECTION £3 GN THE 
HIGH SIDE OF THE DESIRED, THE IMAGE WiLL BE ALSO. 
2. HALF HIGH T.F. ~ OCCURS AT ONE HALF OF THE HIGH 1.7. FREQUENCY: 
AWAY FROW THE BE SIRED ON THE SAME SIDR AS THE FIRST IMAGE. 
Se SECOND IMAGE ~ OGCURS AT TWO TIMES THE LOW: WAY 


wv 

z 

rons = - Weert Tit Pen 

FRGM THE DESTRED SREQUENCY. 4S WITH THE -FIR 


APPEAY ON EITHER THE-HIGH Ck LOW SIDE OF THE DESIRED DEPEND ine 
ON WHICH SIDE THE INJE ECT LON VOLTAGE IS ON. 
4e HALF Low ies OCCURS AT ONE HALF THE LO 
AWAY FROM THE DESIRED ON THE SAME SIDE AS 
LTIPLES OF THE FIRST OSCILLATOR FRE 


GH IeF. FREQUENCY. 
USTRA 


TO ILLUSTRATE THE ABGVE SPURZOUS AND HOW THEY CAN BE elec 
US CONSIDER A HYPOTHETICAL RECEIVER WITH 146.89 MC AS THE DESIRED 
THE HIGH IoF. WILL BE 19 MC AND THE LOW I.¥. WILL BE 599 ! 6 Co THE P 
OSCILLATOR WILL BE AT 13.6 MC SITH THE FREQUENCY MULTIPLICA’ ZION BERNA 
TEN TIMES TO PRODUCE THE NJECTION VOLTAGE. THE SECOND ATAL 
WILL BE AT 9.5 WC. LISTE OF THE SPURIOUS FOR THIS RECEIVER. 

4. THE FIRST IMAGE WIL 125202@ MC. THIS WILL NORMALLY NOT 
CAUSE ANY TROUBLE UNLES ECEIVER WERE - INSTALLED VERY NEAR 

' SG YPE OF FAA INSTAL 1 USING THIS FR LEQUENCY 

2. T fIGH TeFo WILL UR AT 141,49 nee THIS FREQUENCY UILL 
A BLY NOT CAUSE ANY TROUBLE IN MOST INST ALLATIONS. 

Se THE ipa WILL OCOUR AT 145.98 THE SECOND CRYSTAL 
COULD BE REPLACED WITH GNE AT 19.5 MC THIS WOULD PUT THE 
SECOND IMAGE AT 147.99 MC. AT ALL CO THE REPEATER STATION 
CHANNEL *3* Ree FREQUENCY SHOULD BE CHOSEN SO THAT THE 
SECOND IMAGE DOES NOT FALL ON THE CHANNEL "A" TRANSMITTER FREQ. 

4e THE HALF LOW I.F. WILL OCCUR AT 245.758 MC. THIS WILL ALSO BE 
SHIFTED TO THE HIGH SIDE AT 146.254 MC BY SHIFTING THE SECOND 
CRYSTAL TO 49.5 MC. AS WITH THE SECOND IMAGE THE CHANNEL *A* 
TRANSMITTER FREQUENCY SHOULD NOT LAND GN THIS FREQUENCY. 

Se ONE EXAMPLE OF THE CRYSTAL age MULTIPLES, PLUS OR MINUS 
THE HIGH ToF.o, BILL HAVE TO DO. -THIS RECEIVER SHOULD NOT BE IN- 
STALLED AT A SITE WITH A BROADCAST. FM TRANSMITTER ON $8.8 WC. 
THE EIGHTH HARMONIC OF THE FIRST CRYSTAL IS 198.8 MC AND THIS 
MINUS THE 10 MC HIGH.I.F. FREQUENCY IS 98.8 MC. THIS TYPE OF 
SPUR TOU IS NORMALLY QUITE FAR DOUN » AND SHOULD NOT GIVE ANY 

VER iS 


TROUBLE UNLESS THE RECET INSTALLED AT A SITE WITH A VERY 
HIGH POWERED TRANSMITTER ON ONE OF THE SPURIOUS RESPONSES. 


ONE CTHER THING CONCERNING SPURIOUS. TAKE CARE EN PICKING YOUR 
FREQUENCIES SO THAT HARMONICS OR SUB“HARMONICS OF THE ZXMTR OUTPUT 
DO NOT 'FALL ON THE RECE IVER DESIRED OR RSCEIVER SPURTOUS FREQ. FOR 
EXAMPLE 455 MC WOULD = A POOR CHOICE FOR A UHE CONTROL FREQUENCY AS 
THE TRIPLER WOULD FALL ON THE 145 MC 2ND IMAGE OF THE ABOVE RECEIVER. 
HOWEVER, IF YOU RAD THES ‘TROUBLE IT COULD BE CURED BY SHIFTING THE 
SECOND ZTAL TO 19.5 MC AND THUS MOVING THE SECOND IMAGE TO 147 MC, 
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THIS ISSUE OF THE “NEWS" IS ACTUALLY THE 1964 EDITION OF THE YEARLY 
“FoMe NETS"; TO SOME SUBSCRIBERS THIS WILL BE THEIR FIRST ISSUE OF EI= 
THER THE “NEWS" OR THE "NETS". TO ALL OF THEM IT IS THE FIRST ISSUE OF 
THE "NEWS" SINCE AUGUST 1963 (VOL II NR IV). HERE IS THE STORY: 


OUR PURPOSE IN PUBLISHING THE "FoMe NEWS" WAS TO STRENGTHEN THE FM 
MOVEMENT DURING ITS EARLY GROWTH BY HELPING TO COORDINATE AND INFORM 
ENTHUSIASTS. WE STATED IN ALMOST EVERY ISSUE THAT THE “NEWS WOULD HAVE 
TO BE SUPPORTED BY OUTSIDE CONTRIBUTIONS OF ARTICLES. IN THE BEGIN= 
NING SOME WERE RECEIVED, USED AND CERTAINLY APPRECIATED. BUT AFTER A 
WHILE THEY STOPPED AND SO THEN DID THE “NEWS”. OUTSIDE OBLIGATIONS OF 
THE EDITORS BECAME MORE PRESSING AT THE SAME TIME WHICH ALSO AFFECTED 
THE PUBLICATION. 


WE HAVE DECIDED TO MAKE THIS THE LAST OFFICIAL (PAID) ISSUE. THE 
"NEWS" HAS INCLUDED ALL SUBJECTS PLANNED INITIALLY BY THE EDITORS, EXCEPT 
ONE» THIS WAS "TONE OPERATION” AND WE HOPE IN THE FUTURE TO DO THIS» WE 
WILL KEEP OUR MAILING LIST IN ORDER TO DISTRIBUTE ANY FUTURE EDITIONS. 


IN ORDER TO FULFILL OUR OBLIGATION TO SUBSCRIBERS WE ARE RETURNING 
SUBSCIPTION MONEY TO OUR RECENT SUBSCRIBERS WHO HAVE HAD NO BENIFIT FROM 
IT. THOSE RECEIVING A REFUND WILL SEE A RED CHECK BESIDE THIIR NAME ON 
THE BACK WHERE YOUR ADDRESS IS. THIS IS BEING MAILED UNDER SEPARATE EN-= 
VELOPE. ANYONE WE HAVE OVERLOOKED OR WHO DOES NOT RECEIVE THIS ENVELOPE 
WITHIN A WEEK PLEASE DROP US A POST CARDe MONEY RECEIVED SPECIFICALLY 
AS A DONATICN WAS USED AS SUCH. YOU-WILL FIND A FINANCIAL STATEMENT AT 
THE BOTTOM OF PAGE TWO WHICH WILL CLARIFY QUR POSITION AND PERHAPS GUIDE 
OTHERS WHO MAY BE CONSIDERING THIS TYPE OF VENTURE. 


REMOTE CONTROL - THERE IS PRESENTLY LICENSED A REMOTELY CONTROLLED 
HAM-FM SYSTEM CIN THE EAST) WHICH IS LEGALLY CONTROLLED BY THREE DIFFER- 
ENT AMATEURS. WHEN APPLYING FOR THIS TYPE OF LICENSE, ALL LICENSEES 
SHOULD APPLY AT THE SAME TIME ALONG WITH A COVERING LETTER; THE FOLLOWRA 
ING PHILOSOPHY SHOULD BE USED: 1) WHY HAVE (3) SEPARATE STATIONS AT 
ONE LOCATION WHEN ONE WILL DO THE JOB? 2) EACH LICENSEE WILL HAVE A 
SEPARATE AND DISTINCT CONTROL ACCESS. 3) EACH LICENSEE WILL BE IN CONT= 
ROL OF THE REMOTE TRANSMITTER(S) AT A SEPARATE AND DISTINCT TIME FROM 
THE OTHERS, TURNING IT ON-LOGGING-IDENTIFYING=MONITORING-ETC-TURNING IT 
OFFo IN OTHER WORDS ONLY ONE LICENSEE CAN BE IN CONTROL AT ANY ONE TIME. 


NATIONAL FREQUENCIES = WE HAVE SEEN A LARGE’ INCREASE OF THE NUMBER 
OF STATIONS ON "525" AND “"S4" RECENTLY. THIS HAS BEEN ESPECIALLY NOTED 
BY PEOPLE WHO TRAVEL A LOT IN THEIR MOBILES. THEY ARE VERY HAPPY TO BE 
ABLE TO CONTACT PEOPLE IN THE MAJORITY OF AREAS OF TRAVEL. MORE AND 
MORE LOCALITIES ARE SWITCHING FREQUENCY. THIS HAS PICKED UP CONSIDERABLY 
SINCE THE PUBLICATION OF THE FREQUENCIES IN "QST". JUST FOR INTEREST, 
THE FIRST "FM NEWS" IN SEPTEMBER 1962 CARRIED THE BOX SCORE OF 23 AND’ 1560 


2 
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xX ; 
X ALL CORRESPONDENCE CONCERNING THE FM NEWS SHOULD BE ADDRESSED TOs X 
X SEYMOUR PAUL, KA4FSU, RTo 2, WATERLICK RDo,y LYNCHBURG, VAo 24501. : 


x 
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ANGOLA PICNIC = THE STK ANNUAL WIDE=BAND FoNe PICNIC WILL BE HELD 
AT THE STEUBEN COUNTY 4-H PARK JUST NORTH OF ANGOLA, INDIANA ON AUGUST 2, 
1964- THIS EVENT IS ALWAYS LOOKED FORWARD TO EY ALL THE FELLOWS WITHIN 
DRIVING RANGE. wICE PRIZES ARE AWARDED AND-YOU DON*T HAVE TO, EE PRESENT 
_ TO WINe A FREE BEACH IS NEAREY AND THE XYL AND KIDS ARE ADMITTED FREE. 
THE COST IS $1.00 IN ADVANCE, $1250 AT THE DOOR. DINNER IS, AVAILABLE IF 
YOU WRITE AHEAD AND PAY BY JULY 25- SPONSORED BY: THE TRI-STATE COLLEGE 
AMATEUR RADIO CLUB, Ai:GOLA, INDIANA 46703. PINIC HELD RAIN OR SHINE} 


WE HAVE HEARD THE FELLOWS AT TRI-STATE MAY PUBLISH THE 52.525 HC 
DIRECTORY AGAIN. WE HOPE THAT THEY WILL AND IT IS WELL WORTH OBTAINING. 
IF IT DOES BECOME AVAILABLE YOU WILL PROBABLY SEE IT ANNOUNCED IN "QST". 


LATE FLASH = SKIP OPENINGS HAVE CHANGED THE 520525 EOX SCORE TO 350 
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"Fete NEWS" FINANCIAL REPORT 


EXPENSES 3 AUG 62 = = 2000 SHEETS PAPER = = = = = = $ 7250 
SEPT 62 = = PRINTING HEAD €1000 SHEETS) = 4200 
DEC 62 = = 125 (3 CENT) STAMPS ~~ - = = ge7D 
JAN 63 = = 1000 SHEETS PAPER - - = 7° = 3075 
JAN 63 = ~ 40 C3 CENT) STAMPS <- = -'< Le20 
FED 63.4 @ {000 SHEETS PAPER © = -= = oe @ 3eTD 
FES 65 = = 250 €4 CENT) STARPS = = <= + = 10.00 
APR 63 = = 10,000 SHEETS PAPER = = = =~ = 3110 
APE: 63 = = 100 STENCIL MASTERS <= = = = 7e3S 
JULY 63 = =~ 250 C4 CENT? STAMPS - = = =~ = 10200 
JUNE 64 = = 3000 SHEETS PAPER == = = = « 10.50 
JURE ho 64 > 


= $50 (4 CENT) STANPS - = = = = 14200 


TOTAL = $106.90 
(FOR 7 ISSUES THIS CAME TO $15.27 PER ISSUE) 


INCORE == © 6 ee aie ee ee ee ee a ee ee Se 10 
CFOR 350 SUBSCRIPTIONS) 


RETURNED = = = = = we ee eee eee eee ee = = = HG 78650 
NET LOS§ == - 2222-2222 ee ee ee ee = = = HG L070 
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WHY A NATIONAL WIDEBAND FM CALLING & WORKING FREQ, ? 


Le The vresently designated Nationel Calling & Working Freq. 
are ne good for FM, On 6 meters wide band FM is not permitted 
below 52.5 Meo On 2 meters the mejority ef aetivity is centered 
nesr 147 Me. rather than near the 145,35 Me ealling freq. 

@,. FM operation sheuld be encouraged as we are populating 
the “unused” wpper portion of each band. 

3. Ham FM operation camiot help but grow. Large amounts 
of commersiel FM gear will be ebeolete for commercial use by 1963 
dus te the new FCC commercial regulations. In most cases this 
gear will be available te hams at little or no cost, A national 
shannel for each band will help to assure that this growth is orderly. 

&, Beeause crystal contrelied receivers are used a national 
frequency is required fer a mobile rig to be usable in other than 
&¢ts home area, No netieneal frea, means very few contacts away 
from home, 

5 A set of erystels for an FM rig will eest in the §6 to $10 
range, John Q. Ham ean be saved this amount (spent fer a second set 
ef Xtais) only if he imows which freq. to buy these Xtals for in 
order to get maximum use out of his gear, 

6, The listing ef NATIONAL WIDE-BAND FM CALLING & WORKING 
FREQ. Wi1L be much more successful than have been the AM National 
Calling and Working Freq, This is besause of the Xtal eontrolied 
ressivers and the universal use of squelch eireuits in these receivers. 
Hems using FM moniter their freq. very religiously because the 
aqueloh makes menitering painless, With the Xtal sontrelled receiver 
you always knew that if the other fellew is listening he haa te be 
lietening te the right freq. A national channel will make this 
"rieht” frequency the seme througheut the nation,’ 


WHY 52.525 Meo? 


59,525 Me. was selected os the National Wide-Band IM Calling @ 
Working Freq, for 6 meters for several reasons, This freq. has the 
majority of 6 meter FM operation. It enjoys the greatest freedom 
from Ch, 2 TVI probleme as it is as far removed from Ch, 2 as is 
poseible sonsietent with staying above the 52,5 Me. FCG Limit for 
wide band FM. Ths stations on this freq. desire that it be a nation- 
ally used freq. This is in contrast te some stations on other fraqo 
whe fear uatienal usage because ef skip interference probiems, 


WHY 246.94 Meo? 


T4694 Meo was gelected as the National Wide-Band FM Calling & 
Werking Freq, for 2 meters for several reasons, it is near the 
original design freq, of the equipment. That is, it is in the upper 
pertion of the band, It ie RACES. It is in the Teshnician band, 

Tt is on a GD recommended 60 Ks. channel, It can be switehed to 

from both 146576 and 147,30 Me. (The leading channels in usage), Many 
of the new neta whieh heve sterted within the last 2 years have 
picked freq. in the 146,90 to 146,98 Me. rangs, This shows the 

strong trand to locate in this portion of the band, If future 

new nets locate on 146,94 and if exiating nets use it as a second 
ehemel £4 should be only a matter of a year or so before this 

shannel has nationwide usage as 52,525 Me. nas new. 
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WHAT YOU CAN IM To [ELY OBTAIN A NATIONAL WIDEBAND FM FREQ. 


Meany of us have, from time te time, dreamed of driving any= 
where in the U.S, ana being able to use our FM gear, Aitheugh this 
may sound like a drean it is really something whieh is within our 
reech if only we will put a little work into obtaining it, - 


The big preblem in ebtaining nationwide usage of a particular 
FM frequency is that ef making the desired frequency known te these 
just getting interested in FM, The preblem then besemes one of 
yublisity, We gen all help in a publicity effort simeé at ebtaining 
nationwide ussge of the frequencies propesed at the top ef the pace, 
ee) following methods may be empleyed to further this publicity 
effort: ; ‘ 
lo Spread the information on these freq, by werd-of=neuth 
wher on other bends or when traveling ete, 
2o De everything pessible to encourage FM activity in erees 
sonewnat renoved { 50 to 125 miles } from your own area, 
& Set up @ seheduie with a friend in a ncn FM astiviir 
area, Use FM on beth enda of the eireuit, This wiil 
probatly requive the use of beams, and may recuire the 
use of high power, Hewsyer, you will get the fre. 
establisned in a new area. 
Bb, Travel in greups of 2 or 3 cars te hanfests in adjacent 
arses, Nothing selis FY like a first hand demonstration, 
3, Whenever writing anything in the repert line ( te sém’s, 
SEC's, VHF Editers, Ete,. ) be sure to mention the freq, and 
the meds ef operatien ( FM, of sourse 3}, 
4, Last, but most important, We need the bow at the tep of 
the vagée reprinted in the national magazines sash month much 
as the RTTY trequeneles are now printed in the Operating News 
Sestien of 4ST, Write yeur ARRL Direetor, ARRL Hoge, Editer <4, 
Editer 73 expressing your suppers for the monthiy reprinting 
ef the abeve bez in their mazazine, 


i% Will take yeu about 20 min, and cest you l2¢ te aecompliah 
gumber 4 above, Cartis frem each of us using Fa are needed in order 
te get the magazines te list the abeve info. They will never list 
it unless you esk for it. Don't put it off.as the requested listing 
is the only wey we have ef reashing the new Fa’er befere he buys his 
erystal Sa: 


a The magazines have already been informed ef the frequeneiées, 
the reasons for the selsetion ef ‘hese partieular frequencies, ané 
tae reasons why National WideoBand FM Calling & Werking Frequencies 
aré necessary, it emily remains for yeu te baek up thie infe, with 
your gupperting poeteards, 
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